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“Non song Viét Nam co tré nén twoi dep hay khong, din toc Viét Nam co buwdc toi dai vinh
quang dé sanh vai voi cac cwong quoc nam chau dwoc hay khong, chinh la nho mot phan lon ¢
cong hoc tdp cua cac em”

(Trich thw Chii tich Hé Chi Minh).

«...Tiéng giay gé vang lén mét am diéu déu din, rit khé nhén ra trong tiéng xe ¢ én ao va
dong thac dm thanh cua thanh phé. Nhung 6 giita hai bude di vdi va, nguwéi ta van cé thé nghe
thay né. Ciing giong nhw vao mét gidy phit it ngo nhat, nguwéi ta sé nhdn ra nhu’ng héi ém xa
tham ciia cudc doi, ciia khodng thoi gian trang diép 6 phia sau lung méi nguwoi.”

(Chang trai trén san thwong — Duwong Thu Huwong).
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH

=

THUYET SUDUNG AN PHU CAN THTC (PHAN 4)

I;(jw

IL3

TRUNG POAN PANG TIEN PONG ~ QUAN POAN BQ BINH

Trong chwong trinh Toan hoc phd théng nuéc ta, cu thé 1a chwong trinh Dai s6, phwong trinh va
b4t phwong trinh la mét ndi dung quan trong, phd bién trén nhiéu dang toan xuyén subt cac cap hoc,
cling la bd phan thwdng thay trong céac ky thi kiém tra chat lwong hoc ky, thi tuyén sinh Iép 10 THPT, thi
hoc sinh gidi mén Toan cac cap va ky thi tuyén sinh Pai hoc — Cao déng v&i hinh thire hét stirc phong
phud, da dang. Mac du day 1a mot dé tai quen thudc, chinh théng nhwng khéng vi thé ma gidm di phan
tha vi, nhiéu bai toan co ban tang dan dén mirc khoé tham chi rat khé, véi cac bién dbi dep két hop nhiéu
kién thire, ki nang van lam khé nhiéu ban hoc sinh THCS, THPT. Ngoai phwong trinh dai s bac cao,
phwong trinh phéan thiee hiru ty thi phwong trinh chira can (con goi la phwong trinh v6 ty) dang dwoc
déng dao cac ban hoc sinh, cac thay co gido va cac chuyén gia Toan phd théng quan tdm sau séc.
Chwong trinh Toan Dai sb 1ép 9 THCS buwéc dau gidi thiéu cac phép toan véi can thire, ké tir d6 can
thirc xudt hién hau hét trong cac van dé dai s, hinh hoc, lwong gidc va xuyén subt chuong trinh Toan
THPT. Sy da dang vé hinh thirc cla I&p bai toan can thirc dat ra yéu cau cép thiét 1a 1am thé nao dé
don gian héa, thyc té cac phwong phap giéi, ky ndng, meo muc da hinh thanh, di vao hé thdng. Vé co
ban dé lam viéc v&i I&p phwong trinh, bat phwong trinh vé ty ching ta wu tién khir hoac gidm céac can
thirc phirc tap cla bai toan.

Phép s&r dung an phu la mét trong nhirng phuwong phap co ban nham muc dich dd, ngoai ra bai
toan con tré nén gon gang, sang stia va gitp chung ta dinh hinh hwéng di mét cach 6n dinh nhat. Déi khi
day ciing 1a phwong phap tbi wu cho nhiéu bai toan cong kénh. Tiép theo ly thuyét st dung an phu can
thire (cac phan 1 dén 3), két thic y twdng s dung mét can thirc duy nhét, tac gia xin trinh bay tai quy
doc gia ly thuyét st dung 4an phu can thirc (phén 4), chu yeu xoay quanh mét I6p cac bai toan chira can
thirc dwoc giadi thdng y twdng st dung hai an phu dwa vé phwong trinh déng bac — dang cap bac hai co
ban két hop phan tich nhan t&r — phwong trinh tich. Ky nang nay dong hanh cung viéc giai hé phwong
trinh hivu ty ddng bac — dang cép, hé phwong trinh chiva cdn quy vé dang cip, ngay mdt nang cao ky
nang giai phwong trinh — hé phwong trinh cho cac ban hoc sinh.

Mirc dd cac bai toan da nang cao moét chut, do dé do kho da ting dan so véi cac phan 1 dén 3,
ddng nghia ddi hdi sy tw duy logic, nhay bén két hop vdi vén kién thirc nhat dinh cha doc gid. Tai liéu
nhd phu hop véi cac ban hoc sinh I¢p 9 THCS 6n thi vao I6p 10 THPT dai tra, I&p 10 hé THPT Chuyén,
cac ban chuén bj budc vao cac ky thi hoc sinh gidi Toan cac cap va dw thi ky thi tuyén sinh Dai hoc —
Cao dang mén Toan trén toan quéc, cao hon 14 tai liéu tham khao danh cho cac thay cd gido va céc ban
tré yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI
1. Nim viing cac phép bién dbi dai s6 co ban (nhan, chia da thirc, phan tich da thirc thanh nhén ti, bién ddi
phan thire dai s6 va can thuc).
Ky nang bién doi tuong duong, nang 1ty thira, phén tich héng déng thtrc, thém bot.
Nam viing 1y thuyet bat phuong trinh, ddu nhi thirc bac nhat, ddu tam thirc bac hai.
Nim ving kién thtrc vé da thirc ddng bic, cac thao tac co ban véi phuong trinh mot an phu.
Budgc dau thuc hanh giai va bién luan céc bai toan phuong trinh bac hai, bac cao véi tham $6.
Str dung thanh thao cac ky hiéu logic trong pham vi toan phd thong.

AN
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II. MQT SO BAI TOAN PIEN HINH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh x* +6x—3 = 4xy/2x 1 (xeR).

Loi gidi 1.

Diéu kién x> % :

Nhan xét x(x2 +6x— 3) >0,Vx 2> % . Phuong trinh da cho tuong duong voi
xt+30x% +12x° —36x+9=16x2(2x—1)(:)x4 —20x° +46x* —36x+9=0
o ¥ (x—1) —18x(x—1) +9(x~1)" =0
& (¥ ~18x+9)(x~1)’ =0 = x e{9-6v2;1,9+6V2}

Péi chiéu didu kién thu dugc nghiém S = {9 —6N2;1,9+ 642 } .

Loi gidi 2.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

4x(x-1Y
4x(x—x/2x—l):3x2—6x+3<:>x+(—\/T_)1:3(x—1)2

x=1

x=32x-1 (%)

S xe {9 —6\2 ;9+ 672 } . B6i chiéu diéu kién ta thu duoc ba nghiém.

& (x-1)’(32x-1-x)=0

Tacé (*)@{xzzo
x —18x+9=0
Léi gidi 3.
Diéu kién xZ%.
Phuong trinh da cho twong duong véi x> —4xv2x -1 +3(2x£1)=0.
bat \/2)6——2)/ (yZO)thudu’qc x” —4xy+3y° :O<:,>x(x—y)—3y(x—y):O<:>(x—y)(x—3y)=0

x>0 x=0
o x—y=0ox=Vv2x-l<1 | = , e x=1.
x"=2x+1=0 (x—l) =0
x>0

x> —18x+9=0

. x—3y=0<:>x=3x/2x—1c>{ @xe{9—6ﬁ;9+6ﬁ}

Péi chiéu véi didu kién x > % , két luan tap nghiém S = {9 —632;1:9+ 642 } ]
Lai gidi 4.

A 1 .
biéu kién x > 5 Phuong trinh da cho twong duong véi

=3J2x-1
X —4x2x—=1+4(2x-1)=2x-1(x—=2+2x-1 2: 2x—1 2<:> o
v (2x-1) (x-22x-1) =(V2x-1) | "

x>0

x> —18x+9=0

% V(’)rix=3x/2x—lc>{ @xe{9—6ﬁ;9+6ﬁ}.
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x>0 x>0

< Vé’ix:\/2x—1<:>{ i <:>{ = x=1.

¥ Z2x+1=0  |(x-1)¥=0

Péi chiéu véi didu kién x> % , két luan tap nghiém S = {9 —632;1:9+ 642 } :

Nhdn xét.

o Loi gidi 1 va 4 sir dung phép bién déi twong dwong thuan tiy, trong dé 16i gidi I ndng lily thira truec tiép cé
kém theo diéu kién hai vé khong am thong qua nhdn xét dya trén diéu kién. Loi gidi 4 thém bot hang tr dwa
vé hiéu hai binh phwong ciing cho két qua nhanh chéng.

o Loi gidi 2 dua trén phép nham nghiém, sir dung dang thirc lién hop dwa phwong trinh da cho vé dang tich,
téc gid da trinh bay tai Ly thuyét sir dung dai lirong lién hop — truc can thirc — hé tam thoi.

o Loi gidi 3 la huéng trong tdm cua tai liu, méc di chi sir dung mét an phu y nhung thuc té dwa phirong
trinh dd cho vé phwong trinh hai an x va y. Céc ban cé thé thdy da thirc hai an x* =4xy +3y*dé dang phdn
tich thanh hai nhdn ti, cu thé la (x—y)(x—3y).

oS¢ di nhu vy vi ddy la dang phwong trinh hai an dong bdc hai x* —4xy+3y* =0. Ngodi cdch gidi trén,
cdc ban cé thé tham khdo thém cdch trinh bdy ciing ban chdt sau
Bién doi ve..... x* —4xy+3y* =0.

1 .
Xet y=0&x= 5 khong nghiém dung phwong trinh ban dau.

2
Xét trwong hop y # 0 thi ta cé x* —4xy+3y° =0<:>(£j —4(£]+3=0
y y

t=1 - x=~2x-1
x=3v2x-1

Dt =ttacé i’ —4t+3=0<:>(t—1)(t—3)=0<:>[
y
Bai todin 2. Giai phuong trinh 3(x* —1)+4x=4xV4x-3 (xeR).
Loi gidi 1.
Diéu kién x> % . Phuong trinh d3 cho twong duong v&i 3x” +4x—3 =4xy/4x -3 .

X=Yy

bat V4x-3 =y (yZO)thu duoc 3x* —4xy + )’ :0<:>(x—y)(3x—y):0(:){3
xX=Yy

>0
* < xe{l;3}.

. x:y<:>x:\/4x—3<:>{

X’ —4x+3=0

>0

X
. 3x:y<:>3x:x/4x—3c>{

952 — 4y F5 (H¢ v6 nghiém).
So sanh diéu kién x > % ta thu duogc tap nghiém S = {1;3} .

Loi gidi 2.

Diéu kién x > % . Phuong trinh di cho twong duong voi

—Jax-3
3x2+4x—3=4xx/4x—3©4x2—4xx/4x—3+4x—3=x2<:>(2x—\/4x—3)2=x2@x *

3x=+4x-3

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN DANG TIEN DPONG - QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 6

x>0
¢ x=dx-3 & ) @xe{lﬁ}.
x —4x+3=0
x>0
@ 3x=N4x-3&9 (Hé vo nghiém).
I9x" —4x+3=0

So sénh diéu kién ta thu dugc tap nghiém S ={1;3}.
Loi gidi 3.
Diéu kién x > % . Nhan xét x > % = (3x2 +4x— 3) x>0 . Phuong trinh da cho twong duong véi
9x* +24x° —2x% = 24x+9 =16x" (4x—3) < 9x* —40x° +46x° —24x+9=0
o (x-1)(x=3)(9% -4x+3)= 0 {xil
x=3
Két hop diéu kién thu duoc hai nghiém, S ={1;3}.
Loi gidi 4.
Diéu kién x> % . Phuong trinh da cho tuong duong voi
4x (xz —4x+ 3)
x++/4x-3

4x(x—x/m>:x2—4x+3<:>

=x’—4x+3 e (¥ —4x+3)(\/4x—3—3x)20.

5 x=1

. x —4x+3=0
x=3
x>0

" Sx=VAx-3&g
9x" —4x+3=

Doi chiéu diéu kién ta thu duoc tap nghiém S ={1;3}.

J (H¢ v6 nghiém).

Bai toan 3. Giai bat phuong trinh 2x” —3x+2 < x+/3x -2 (xeR).
Loi gidi 1.
Diu kién x> % Pt V3x—2=¢ (¢20), ta thu dugc

2x* ¢ Sxt<:>2x(x—t)+t(x—t)SO©(2x+t)(x—t)SO (*).

X
;120=>2x+1>0.Dodo (*) o x—1<0=x<3x-2 < 3 &1<x<2.
x*=3x+2<0

Taco x>

w |

Vay bit phuong trinh di cho c6 tap nghiém S = [1; 2] .
Loi gidi 2.
Diéu kién x> % . Bit phuong trinh da cho tuwong duong véi
8x2 ~12x+8 <4x\3x—2 = 9x% <x* +4x\3x -2 +4(3x-2)
= (3x)2 u (x+2M)2 = (2x+M)(x—M) <0
3x=22

<:>x—\/3x—2£0©{ =1<x<L2

x2=3x+2<0
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Vay bit phuong trinh di cho c6 tap nghiém S = [1; 2] .

Loi gidi 3.

g 2
biéu kién ng.

Nhéan xét x > % = (2x2 —3x+ Z)x > (. Bat phuong trinh di cho twong duong voi

4x" +(3x-2) —4x (3x-2) < x*(3x-2)

& dx* =52 (3x-2)+(3x-2)" <0

e (¥ -3x+2)(4x* -3x+2)<0 (1)

2
Taco 4x2—3x+2=4(x—§j +%>O,VxeR nén (1)<:>x2—3x+2£0<:>1£x£2.

Vay bat phuong trinh da cho ¢6 tap nghiém S =[1;2].

Loi gidi 4.

A 2 .
biéu kién x > 3 Bat phuong trinh da cho tuong duong véi

x(x—\/3x—2)+x2 -x+2<0<
(x2—3x+2)(2x+\/3x—2)

=

x++3x-2

<0

x(x2 —3x+2)

xX++3x-2
(2)

+x2=3x+2<0

Nhan xét x2§:>2x+\/3x—2 >0;x++3x—2>0.Do dd (2)<:>x2—3x+2£0<:>13x32.

Vay bat phuong trinh di cho c6 tap nghiém S = [1; 2] .

Bai toan 4. Giai bit phuong trinh 4x” +3x+3 < 8xx+1

Loi gidi 1.
bicu kién x> —1.

Bit phuong trinh da cho tuong duong voi 4x” —8xvx+1+3(x+1)<0.

(xeR).

bat Vx+1=y (yZO)thu duoc 4x* —8xy+3y° S0<:>2x(2x—3y)—y(2x—3y)£0<:>(2x—y)(2x—3y)£0

{2x—y£0 2x <A/x+1

° < <

2x=3y20  |2x>3x+1
{2x—y20 2x2>+/x+1

° = f—
2x=3y<0  |2x<3Vx+1

Két luan tap nghiém S = {1 & g/ﬁ ;3} .
Loi gidi 2.

Di’éu kién x>-1.

Bat phuong trinh da cho twong duong véi

x20

4x* —x—-1<0
4x* —9x=9>0
x>0
4x*~x-120
4x* -9x-9<0

(HE vo nghi€ém).

1+

\/ﬁﬁxﬁ3.

8
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43 —Buext 1+ 4(x+1) a1 (2r-24a 1) <(Vat1) o (20-3Va+1)(2x—Va+1)<0

Xét hai truong hop

. 2x <A/x+1
e @
2x>3Vx+1

x>0

4x* -9x—-9>0

x>0

x+1 5
4x°—x-120

. 2x >
% =
2x<3x+1 8

4x*—9x—-9<0

1+\/ﬁ_3}
8 |

Két ludn tap nghiém S = {

Léi gidi 3.
Didu kién x> 1.

1+\/ﬁ
=

4x> —x—1<0 (Hé'vd nghiém).

<x<3.

Nhan xét rang 4x° +3x+3>0,Vx € R . Bat phuong trinh da cho twong dwong voi

x>0
16x* +9(x+1)° +24x2(x+1)ﬁ64x2(x+1)<:>

x>0
16x" —40x* (x+1)+9(x+1)’ <0

x>0
x>0 _nggl_\/ﬁ 14417
S ) 5 = 4 g <x<3
(4x —x—1)(4x* —9x-9) <0 e 8
1+ 173x§3
8
So sanh diéu kién, két luan tap nghi¢ém can tim S :{1+;/ﬁ;3}
Bai todn 5. Giai bat phuong trinh /2 —x + x>~ (xeR).
x
Loi gidi.
biukién 0#£x<2.
Bat phuong trinh da cho twong duong véi
2 v 2-x=2(2- X—=N2=-x)|x+2v2—-x
IR Pt er 1ty NN Gl bl Gl o PSR
X x
X¢ét hai truong hop
0<x<2
& 1<x<L2.

e (0<x<£2=x+2V2—x>0.Khido (*)<:>x—\/2—x20<:>{

o x<0=>x—+2—-x<0; (*)<:>x+2\/2—xZO<:>2\/2—x2—x<:>{

Két lugn nghiem § =| -2-24/3;0)U[1;2].

Bai todn 6. Giai bt phuong trinh 3x” +2x+7 =3(x+1)Vx’ +3

Loi gidi 1.
biéukién xeR.

X +x=2>0
x<0

) & -2-20/35x<0.
X +4x-8<0

(xe]R).
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Phuong trinh da cho twong duong véi (x +1)2 =3(x+1)VxP+3+ 2(x2 + 3) =0.

bat x+1=a;vVx*+3 =b (b>0). Phuong trinh trén tro thanh
a=>b

a* —3ab+2b* =0<:>a(a—b)—2b(a—b):0©(a—b)(a—2b)=0<:>{ b
a=

x=>-1
o a=bhox+l=VJxr"+3< 5 5 S x=1.
X +2x+1=x"+3

> x>-1 x>-1
o g=2bSx+1=2Vx"+3&

3x* —2x+11=0 (HEvo pghiem).

X +2x+1=4x" +12
Viy phuong trinh dd cho ¢6 nghiém duy nhat x=1.
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi
3(x+1) =3(x+ )V 3 =dx—d e 3(x 1) x+1-Va 43 ) =4 (x-1)

c>6(x+1)(x—1) x=1

x+1++x*+3

x>-1 {xZ—l

=4(x-1) & (x-1)[2 x2+3—x—1)=0<:>|:
x+1=24x"+3

= H¢ v6 nghiém).
x4 2x+1=4x" +12 3x* —2x+11=0 (e ghicm)
Vay phuong trinh da cho c6 nghiém duy nhat x=1.
Loi gidi 3.
biéukién xeR.
Phuong trinh da cho tuwong duong véi

1207 +8x+28=12(x + )V’ +3 < 4(x” +2x+1) = 12(x +1)Vx" +3+9(x" +3) =x" +3

2 2 +1=2Vx"+3
<:>(2x+2—3 x2+3) :(\/x2+3) o) *
x+1=+x"+3

x>-1 {xZ—l

Véi x+1=2 x2+3<:>{

. (H¢ v6 nghiém).

3x2 —2x+11=

n x+l=2U+3 o ) )
X +2x+1=4x"+12

x>-1
. x+1:\/x2+3<:>{ sSx=1.

X2 +2x+1=x"+3
Vay phuong trinh dd cho ¢6 nghiém duy nhat x=1.
Loi gidi 4.
bicu kién xeR.

Nhén xét 3x% +2x+7 =2x" +(x+ 1)2 +6>0,Vx eR. Phuong trinh da cho twong duong véi
x+1>0
Ox* +12x° +46x° + 28x +49 =9(x+1) (x +3)

x>-1 x>-1
= = < x=1
360 5x2 4+13x-11=0 | (x—1)(3x* —2x+11)=0
Vay phuong trinh da cho c6 nghiém duy nhat x=1.
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Bai toan 7. Giai phuong trinh 7x 22 =T a2 (xeR).
X

Loi gidi 1.
bicu kién x#0.
Phuong trinh da cho twong duong voi
Tx>+x42=TxVX" +x+2 S x> +x+2-TxNx +x+2+6x° =0 (1).
bat Vx’ +x+2 =¢ (¢>0), phuong trinh (1) tré thanh
> —Txt+6x° =0(:)t(t—x)—6x(t—x):0<:>(t—x)(t—6x):0

x20
{\/x2+x+2—x X Hx+2=x" 1++/281
<~ FX=—

=

X’ +x+2 =6x x20 70
i X’ +x+2=36x"
Két luan phuong trinh da cho c6 tap nghiém §= {%} .
Loi gidi 2.

Diéu kién x # 0. Phuong trinh di cho twong duong véi

ITxX?+x+2=Txvx’+x+2 < 28x* +4x+8=28xVx* +x+2
D)
<:>4(x2+x+2)—28x\/x2+x+2+49x2:25x2<:>(2 x2+x+2—7x) :(S)C)2
(x>0
Vi rx+2=x X +x+2=x 1++/281
= = SoX=—-".
Vx +x+2=6x {XZO 70

X+ x+2=36x"

1++/281
70 '

Vay phuong trinh da cho c6 nghiém duy nhat, hay S = {

Loi gidi 3.
bicu kién x#0.
Phuong trinh dd cho twong duong véi 7x° +x+2 = Txx* +x+2 (*).

Nhan xét 7x” +x+2>0Vx € R nén

x>0
()= {49)& +14x° +29x% + 4x +4 = 4957 (x2 +x+2)

x>0 x>0 1++/281
= X 5 = ) SX=—"—
3560 +69x° —4x—4=0  |(x+2)(35x —x~2)=0 70
Két luan phuong trinh da cho c6 tap nghiém § = {%} .
Loi gidi 4.
bicu kién x#0.
Phuong trinh da cho twong duong véi
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LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 11

7x2-|-x+2 =TxJx’+x+2 <:>7(\/x2+x+2—x):x+2

X X

x=—2 x:—2

7(x+2 x=-2
J 2(x 2) :x—;2©|:\/x2+x+2—6x<:> e g PEEIET]
X +x+2+Xx = 35x2_x_220 = 70

Thir lai nghiém, két luan S = {

1+\/2—81}

70

2
Bai todn 8. Giai phuong trinh 6’”—4;”8 =525 +3 (xeR).
X+

Loi gidi.
biéu kién x # —1. Phuong trinh da cho twong duong voi

6x* +4x+8=5(x+1)v2x* +3
2(x* + 2x+1)=5(x+1)V2x" +3+2(24" +3) =0
& 2(x+1) =5(x+1)V2x" +3+2(2x* +3) =0

bat x+1=u;v2x’ +3 =v (v>0) thu duoc

u=2v
2u2—5uv+2v2:0©(u—2v)(2u—v):0<:>{
v=2u
Xét cac truong hop
x>-1 x2-1 )
Vi ou=2vey , , (Hé v6 nghiém).
X +2x+1=8x"+12 Tx=2x+11=0

v v=2u<:>{

x>-1 {xz—l —4+\/ﬁ

) ) e ) =X
27 +3=4(x" +2x+1) 267 +8x+1=0 2

—4++14

Déi chiéu diéu kién két luan phuong trinh dé bai ¢6 duy nhat nghiém x = )

Bai toan 9. Giai phuong trinh x° —5x+/2x -3 +4(2x—3) =0 (xeR).
Loi gidi.

Diéu kién x> % :

bat V2x-3 =y (y>0) thi phuwong trinh da cho trg thanh

X=Yy

x* =5xy+4y° =0<:>(x—y)(x—4y):0c>L:4y

x>0
(x—l)2 =—
:xe{16+4J§;16—4JB}.

Vo nghiém).
x> —2x+3=0 2( ghicm)

x=>0
. x:y<:>x=\/2x—3<:>{ > <:>{

x=0
" x=dyox=4V2x-39
x —32x+48=0

Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.
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LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 12

Bai toan 10. Giai bat phuong trinh 5x” +2x+2 < 5xv/x* +x+1 (xeR).
Lai gidi.

biéu kién xeR.

Bét phuong trinh di cho tuong duong voi 3x* —Sxvx? +x+1+ 2(x2 +x+ 1) <0.

Dit Vx* +x+1=y (y>0):>§y<y.Thuduqc

3x* =5xy+2y° <0 3x" —3xy—2xy+2y> <0

<:>3x(x—y)—2y(x—y)£0<:>(3x—2y)(x—y)£0<:>§y£x£y

Nhéan xét y>0;§y£x£y:>x>0.Xéthaitru(mghqp

4(x* +x+1)<9x? T _4x—-4>
o 2y<3x& ( ) & P x 0<:>x22+2\/6.
x>0 x>0 5
< x>0 5
o xy&e < x>0
¥ X<t +x+1

Két hop hai truong hop ta c6 nghiém x> 0.

Nhdn xét.

Cac bai toan tir 2 dén 10 déu dwoe giai bang khd nhiéu phwong phdp, bao gom bién doi trong dwong (ndng
lity thira truc tiép, thém bét dea vé hiéu hai binh phuong), sir dung dang thirc lién hop va trong tam la ddt

an phu khong hoan toan.

Diém dac biét trong cac bai toan trén, khi dat an phu hoan toan (hoac khong hoan toan) déu duwa vé cac
phirong trinh (hodc bdt phwong trinh) bdc hai ¢é tinh chdt dong bdc bdc hai ax® —bxy +cy* =0, thao tic
phdn tich nhan tir tré nén don gian. Cdc ban c6 thé lya chon mét trong cdc phwong dn sau

mx = ny

px=qy

= Xét truong hop y =0 (hodc x=0) ¢6 la nghiém ciia phwong trinh ban dau hay khong.

= Tinh nghiém, dwa tryc tiép vé nhdn tir (mx - ny)(px— qy) =0

Xét truong hop y #0 (twong img x #0), chia hai vé cho y* # 0 thu dwrgc

a(ﬁj —b(ij+c=0 (twongt’mgc(lj —b(lija:O).
y Y X X

Dat Xy (twong ung b t) quy vé phirong trinh co ban at* —bt+¢=0 (ct* —bt+a=0).
X

Quan sat thdy tinh chdt dong bdc, ddt trec tiép x = ky dwa vé
y=0
ak’> —bk+c=0

Suy ra hai truong hop Giai phuwong trinh bdc hai an k sé thu dwoc ty I¢ gitta x va y. )
Luu y do vai tro cua x va y binh dang nén cac ban co the chia cho x hoac y ma khong anh huong 101 két qua
cua bai toan. Neu bai toan la bat phwong trinh thi trudc khi chia can xét dau cua y (twong ung x). Tuy theo
teng trueong hop co thé chon phép chia hop ly va tiét kiem nhat, sw dung cac danh gia thong thuong dam
bao cho loi giai dwoc gon gang (dién hinh bai toan 10).

ak’y* —bky* + ¢y’ :0<:>y2(ak2 —bk+c):0<:>[
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Bai tap tuwong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1.
2.

® N kW

10.

11.

12.
13.

14.
15.

16.

17.

18.

19.
20.

21.
22.

23.
24.
25.

26.
27.

28

45 +12x =9+ Tx\J4x -3 .

2 Ax+2=5V +arl.
x

4x* +10x+5> dxy/x? +4x+2 .
S5VA—x+x’ —dx+4=6(2-x)Vd-x
76 +4x+10< 7 (x+2)Vx +1.
x«/g+2(l—x)=x2

6x° —6x+5<5(x—1)V2x7 +2x+1.

2008x” —4x +3=2007xv4x -3 .

2
Mggﬂ/ﬁ +1.

x=2

6x° —)c221+(x—3)\/x2 +x—-6.
2012x+£:2011\/5x—4 +5.
X

X +11x+42=2x11x+42 .

4% +12x\1+x > 27(x+1).

4x* +1+5xJ1—-x =x.
(3x—1)(3x+1)—8x\/x+1 =Xx.

7+3(1—x)\/2—x =x"+2x.

6x—3+336 XX =3x+2.
X

3x+4—i=7 x—1.
x

5x% =5xVxt+x+4+2x+5=0.

2
3x +22x+47£7m'
x+3

2x° —3x+2=xV3x-2.
2()c2 +6)—5x\/6—x <2x.

2(x+1)" =7(x+1)Va—x +4=x.
562 =5xvxi+x+1=x+1.
3x+5(1+§j<8\/3+x .

X

9x® +8x+9=9(x+1)v2x* +1.
12+45(x—2)v3x* +x > 5x* +20x.

3x+l+2=3\/x2+4x+2.
X

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM

TRUNG POAN PANG TIEN PONG - QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 14

Bai todn 11. Giai phuong trinh x” +5x+7 =7vx’ +1 (xeR).

Loi gidi 1.

bicu kién x> 1.

Phuong trinh di cho twong dwong v6i x* —x +1~7Vx+1A/x* —x+1+6x+6=0.

Pit VX' —x+1l=u;x+1=v (u>0;v20) ta thu duoc u2—7uv+6u2:0<:>(u—v)(u—6v):0<:>{
2 XZ—I x=0
o u=vVJx —x+l=vx+l< =
X

U=y

u=~06v

X —x+1=x+1 2

>_]
. uebre T il /—xH@{x e {37+\/150 37— \/150}

x*=37x-35=0 2 2
Vay phuong trinh da cho c¢6 nghiém S = {0;2 37+ 2150 37 2150 } ;

Loi gidi 2.
bicu kién x> 1.
Nhan xét x* +5x+7>0VxeR.
Phuong trinh da cho twong duong voi
x*+10x° +39x7 +70x +49=49(x +1) & x* =39x’ +39x” +70x =0

37+~/1509 ,37—\/1509}

-2)(x*=37x-35)=0 0;2;
< x(x )(x X ) <:>xe{ ;2; 5 ; 5

37 +~/1509 _37—\/1509}
2 '

Vay phuong trinh da cho c¢6 nghiém S = {O; 2; >

Nhdn xét.
Loi giai 1 ddt an phu dua vé phwong trinh dong bdc bdc hai véi hai an u va v. Poi voi cde cdn thire ¢é thé khai
phuwong theo hang dan thure, cdac ban chu y

a*+b’ =(a+b)(a’ —ab+b*)va a’ -b’ =(a—b)(a’ +ab+b).

Bai todn 12. Gii bit phuong trinh (x—1)"+3 <2vx’ ~1 (xeR).

Lévi gii I.

bicu kién x>1.

Bit phuong trinh da cho tuong duong véi x* —2x+4<2vx’ -1 & ¥ +x+1-24x" +x+14/x -1-3(x-1) 0.

bat Vx® +x+1=u;v/x—1=v(u>0;v>0) thu duge
u® —2uv—3v* £0<:>(u+v)(u—3v)30<:>u <3veadxi+x+1<3¢x—1

x2>1 x2>1
<:>{ <:>{ <:>4—\/g§x§4+\/8

X +x+1<9x-9  |x*—8x+10<0
Két luan tap nghiém S :[4—\/6;4+J€]
Lo gidi 2.
bicu kién x>1.
Nhan xét (x— 1)2 +3>0Vx e R . Bit phuong trinh da cho twong dwong voi
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X' =4 +12x7 —16x+16<4x’ -4 <= x* =8x* +12x* —=16x+20<0
<:>(x2—8x+10)(x2+2)§O<:>4—x/g§x£4+«/g

Két luan tap nghiém S = [4 —\/6;4 +\/g] .
Loi gidi 3.
bicu kién x >1.
e Xét truong hop x =1khong thoa min bat phuong trinh ban dau.
e  Xét truong hop x >1, bat phuong trinh da cho twong dwong voi
2(x3 —x’ +2x—2)
\/ X ~l=x+1

x—1 2x-2 24X

c>x2+2é2(x2+2) N >1 >1 (*)

VX' =1-x+1  x =1-x+1 \/x +x+ —\/T

2
Nhan xét: Vx*+x+1-vJx—1= X +2 >0Vx>1.Dod(')
VX2 +x+1++/x—

(* )<:>2\/_1>\/x +x+l-vx-1e3x=12x +x+l<:>{

Két luan tap nghiém S = [4—\/6;4+J€]

Nhdn xét.

e Bai todn 12 thudc I6p bat phwong trinh giai dwgc thong qua phép dat an phu, dua vé phwong trinh ddng bdc
bdc hai, két qua phan tich nhan tir rat dep mat. T rong thao tdc giai bat phuong trinh, cac ban can chi y
diéu kién xdc dinh (hodc diéu kién cé nghiém), dieu kién ciia dn phu dé giam thiéu cdc truong hop xay ra,
giam nhe tinh toan va lam cho loi gidi tré nén suc tich.

o Loigiai 2 sw dung phep nédng liiy thira triee tiép (sau khi nhdn xét hai vé khong am,).

» Loi giai 3 sur dung ddang thire lién hop, nhém hang tur phan tich thanh thira so, gian woc dua vé bat phirong
trinh chita an ¢ mau thire. Tuy nhién, sir dung linh hoat dang thire lién hop "thém mét lan", hé qua thu dwoc
da tro nén don gian.

X +2<2x—2+20% —1 <:>x2+2£2(\/x3—1+x—1)<:>x2+2S

<:>xe[4—\/g;4+\/€]

x*—8x+10<0

Bai toan 13. Giai bat phuong trinh x* +13+3vVx’ +2x-329x  (xeR).
Loi gidi 1.
Pidukign x* +2x-320< (x—1)(x* +x+3) 20 x 21.

Bat phuong trinh da cho twong duong v6i x* +x+3+3vVx—1yx> +x+3-10(x—1) 20
bat Vx’+x+3=a;vx—1=b (a>0;b>0)thu dugc
a2+3ab—10b2ZO<:>a(a+5b)—2b(a+5b)ZO@(a—2b)(a+5b)ZO©a—2b20
x>1
SN +x+322Ux-1 < 5 Sx2l
x =3x+72>0
Vay bt phuong trinh di cho c6 nghiém S = [1; +oo) .
Loi gidi 2.
Pidukién x’+2x-320 < (x—1)(¥* +x+3) 20 x 21.
Bét phuong trinh di cho tuong dwong voi 3vx* +2x—3 > —(xz —Ox+ 13) (1).
e Xét x* —9x+13> 0, bit phuong trinh (1) nghiém dung.
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o Xét x*-9x+13<0,tacd
(1 x2<9x+13<0 x> —9x+13<0
=
) 9(x +2x— 3) X 18 110722 - 2345 4169 X' —27x° +107x% —252x+196 <0

%
(x2—3x+7)(x2—24x+28)£0<:> ¢ -24re2820 )
Ta cod x2—9x+13£0;x21:>x2—9x+13—15(x—1)£0c>x2—24x+28§0.

x> =9x+13<0 x> 29x+13<0
=

Vay (*) nghiém dung véi x” —9x+13<0.
Keét hop hai truong hop, (1) nghi¢m dang voi moi gié tri x thudc tap xac dinh, hay x >1.
Loi gidi 3.
Pidu kién x*+2x-32 0 (x—1)(x* +x+3) 20 x 21
Bét phuong trinh d cho tuong duong véi
3(x’ —4x* +10x -7
x2—3x+7+3(\/x3+2x—3—2x—2)20c>x2—3x+7+ ( )so

VX +2x =3 +2x+2
3(x—1)

VX +2x=3+2x+2

> 0. Vay (2) nghiém dang véi x>1.

3()6—1)(x2 —3x+7)
VP #2x-3+2x+2

Nhan xét x* —3x+7>0VxeR;x>1=1+

St -3x+7+

20<:>(x2—3x+7){1+ >0 (2)

3(x-1)

N +2x=3+2x+2

Két luén tap nghiém S =[1;+x).

Nhdn xét.
= Loi giai 1 su dung phép dat an phu dwa vé bat phiong trinh dong bdc (dang cdp) bédc hai. Khi @6 véi diéu
kién méi ciia dn, ching ta dé dang ldp ludn loai bo mot truong hop.
= Loi gidi 2 ndng liy thira truc tiép, thu dwoc bat phirong trinh da thirc bdc 4, sir dung hé s6 bat dinh dwa vé
nhén tie. Cdc ban chii y két hop diéu kién xdc dinh dé tranh dwoc cdc phép bién déi cin thire phire tap.

Bai todn 14. Giai bat phuong trinh 3x” +27> 7Vx* + x-10 (xeR).
Loi gidi 1.
Pidu kién x* +x-1020 < (x—2)(x* +2x+5)2 0> x 22,

Bét phuong trinh di cho tuong duong voi 3(x2 +2x+ 5) —6(x—2)27Vx* +2x+5x-2

Pit VX +2x+5=u;x -2 =v (u213;v20),quyvé
3u2—7uv—6v2ZO<:>3u(u—3v)+2v(u—3v)20<:>(u—3v)(3u+2v)20<:>u23v
x=>2
SV +2x+5230Wrx-2 < A S x=22
x —=T7x+2320
Két luén tap hop nghiém § =[2;+%).
Lo gidi 2.
Pidukién x* +x-10>0 < (x—2)(x2 +2x+5) >0 < x > 2. Bt phuong trinh d cho tuong duong véi
Ox* +162x% +729 > 49x° +49x — 490 <> 9x* —49x” +162x* —49x+1219>0

& (¥ = 7x+23) (9% +14x+53)20 (1)
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Tacod x* —7x+23>0Vx € R;9x* +14x +53 > 0Vx € R nén (1) nghiém diing v&i moi gid tri x thudc tap xac dinh.
Két lun tap hop nghiém § =[2;+x).

Loi gidi 3.

Pidu kign x’ +x-1020 < (x-2)(x’ +2x+5)20 <> x 2 2.

e Nhan xét x = 2khong 1a nghiém ciia bat phuong trinh ban dau.
e Xét truong hop x > 2, bt phuong trinh di cho twong duong véi

3¢ -21x+69 2 7(Va +x-10=3x+6) & 3(x" - Tx+23) 2

7(x—2)(x2—7x+23)
VX +x-10+3x-6
- 7(x-2) TNx-2

J=2) (5 + 204 5) +3(x - 2) VNN -
S TNx=2 <3V +2x+54+49x -2 @ 3Wx* +2x+5+20x =2 >0 (2)

Bét phuong trinh (2) nghiém dung véi moi gia tri x thudc tap xac dinh.
Do d6 ta c6 tap nghiém S =[2;+0).

7(x3 — 9y +37x—46)
x4+ x-10+3x—6
7(x—2)

VX +x-10+3x—-6

<:>3(x2—7x+23)2 ~3(<0

<:>(x2—7x+23)[

Nhdn xét.

» Loi giai 2 su dung phép binh phwong truc tlep va hé sé bat dinh, phdn tich phwong trinh bdc bén hé qua vé
hai phwong trinh bdc hai, hét sitc may mdn khi hai tam thicc bdc hai luén ludn dwong véi moi gid tri cia
bién, suy ra tdp nghiém chinh la tdp xac dinh cua phwong trinh ban dau. Loi gidi 3 sir dung dang thire lién
hop két hop diéu kién xdc dinh, tranh dwoc viéc bién ludn dau mau thicc ciia phwong trinh hé qud, va cho
két qua hoan toan twong tu.

e Loi gidi 1 ngdn gon, stic tich dwa trén quan sdt \Nx* +x—10 =< x =2/ x> +2x+5. C6 thé thdy phia ngodi

can thire la 3x* +27, dé dang dat an phu va phén tich nhan tir. Trong mét sé truong hop, diéu nay khéng
don gian, moi cac ban theo doi cac thi du tiép theo.

Bai todn 15. Giai phuong trinh 53 —x+5=5vx* +x7 +1 (xeR).
Loi gidi 1.
biéukién xeR.

Nhan xét x* +x* +1=x* +2x* +1-x* =(x2+1)2—x2 =(x2—x+1)(x2+x+1).

Phuong trinh di cho twong duwong voi 2(x2+x+1)+3(x2—x+1):5\/x2+x+1.\/x2 —x+1
bat Vx’ +x+1=u;Vx’ —x+1=v (u>0;v>0)thu dugc

2u’ +3v* :Suv<:>2u(u—v):3v(u—v)<:>(2u—3v)(u—v)=0<:>{u:v

2u=3v

e u=vxX+x+l=x*—x+lex=0.

. 2u=3v<:>4x2+4x+4:9x2—9x+9@5x2—13x+5=0@xe{ "

13— \/_13+\/_}

13+J@_13—J@}
10 ‘

Két luan tap nghiém S =
phe { 1 10
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L gidi 2.

biéukién xeR.

Nhan xét 5x° —x+5 > 0Vx € R . Phuong trinh da cho twong duong véi
25x" +50x% +25-10x(x* +1)+x* = 25(x* +x° +1)

<:>10x3—26x2+10x:0<:>x(5x2—13x+5):0<:>xe{

_13—\/@_13+\/@}
0, ’ '

Két luan tap nghiém S =< 0;

0,13—@,1%@}
2 O b

1 10

Nhdn xét.

e Loigidi I dat an dwa vé phirong trinh dong bdc dwa trén quan sdt \/x4 +x+1= \/x2 +x+ l.\/x2 -x+1.
Tuy nhién dé c6 duoc biéu thi dep mdt 5x* —x+5= 2(x2 +x+ 1)+ 3(x2 - X+ 1) la mét van dé khong don
gidn, nguyén do cd hai nhdn tir déu c¢é dang tam thirc bdc hai. Ngodi cdp hé so (2;3), cde cdp sé khdc ciing
kha kha thi, chang han (4;1),(1;4),(3;2),(6;-1),(=2;7),...

o (Cac ban co thé sw dung dong nhat thirc dé tim dwoc cac hé so 2 va 3.

Ddtcfnphu\/x2+x+l =uNx*—x+l=v (u >0;v>0), gia dinh

5% —x+5=mu* +m? =m(x2+x+1)+n(x2—x+1):(m+n)x2+(m—n)x+m+n.

m+n=>5
\ , m=2
Dong nhat m—n:—1<:>{ 3
n:
m+n=>5

o Luwu y mét s6 phép bién doi dong nhat quen thudc sau ddy
4 ,1_ 4 2 2 _ (.2 2
X' +l=x"+2x"+1-2x —(x —\/§x+l)(x +\/§x+1)

Ax* +1=4xt +4x7 +1-4x° =(2x2 —2x+1)(2x2 +2x+1)
x*+64=x" +16x% + 64 —16x> =(x2 —4x+8)(x2 +4x+8)...

Bai toan 16. Giai phuong trinh 2x* —x+1=+/4x* +1 (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi
x=0
4xt—4x’ + 7 +2(2F —x)+1=4xt +l o 4’ -5 +2x =0 o (47 -5x+2) =0 |
4x” -5x+2=0

Phuong trinh A" —5x+2=0 vo nghiém do A<O0. Két luan tap nghiém S = {0} .
Lo gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi
8x2 —4x+4=4\/(2x2 —2x+1)(2x2 +2x+1) © 207 4 2x +1+3(2x> ~2x+1) — 42 = 2x 41202 4 0x+1

bat \/2x2+2x+1 :u;\/2x2—2x+l =y (u>0;v>0) ta thu duoc
2132 =4 W (u-3)=0e|" "
u +3v uv<:>(u v)(u v) <:>L:3v

o U=vS2xX +2x+1=2x"-2x+1<=x=0.
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o u=3ve 2 +2x+1=3v2x7 ~2x+1 © 2x7 +2x+1=9(2x° 2 +1) 165> ~20x +8 = 0 (V6 nghiém)
Vay phuong trinh da cho c6 tap nghiém S = {0} .

Bai toan 17. Giai phuong trinh 8x” +20x+1=4/64x" +1 (x eR).

Loi gidi 1.

bicukién xeR.

Nhan xét 64x* +1=(8x" + 1)2 —16x" = (8x” +4x+1)(8x* —4x+1). Phuong trinh da cho twong duong véi

3(8x7 +4x+1)-2(82 —4x+1):\/8x2 +Ax+14/8x* —4x+1

Pit V8x® +4x+1=a;V8x* —4x+1=b (a>0;b>0) ta thu duge
3a* -2b> =ab < 3a(a—b)+2b(a-b)=0<(a—b)(3a+2b)=0

S a=be\8x +ax+1=+8x> —4x+1 < 8x> +4x+1=8x —4x+1< x=0
Vay phuong trinh da cho c6 tap nghiém S = {0} .
Loi gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong voi

8x” +20x+120 8x? +20x+1>0
{64x4 +16x +1+40x(8x +1)+400x” = 64x* " {320)8 +416x* +40x =0
x=0
8x*+20x+1>20 < x=0

{8x2+20x+120
40X +52x+52>0

< x(40x2+52x+5):0<:> {

Vay phuong trinh da cho c6 tap nghiém S ={0}.

Bai toan 18. Giai bat phuong trinh 3v81x* +4 227x* +42x+6  (xeR).
Léi gidi 1.
biéukién xeR.
Nhin xét 81x* +4=81x" +36x> +4-36x> =(9x> +2) —(6x) =(9x> —6x+2)(9x> +6x+2).
Bat phuong trinh da cho tuong duong voi
3392 — 63+ 24/9x7 +6x+2 2 5(9x% + 63 +2) - 2(9x* — 6x+2).

Pit VOx* +6x+2 =u;V9x* —6x+2 =v (u >0;v>0)quyvé

3uv > 5u’ — 2v? <:>u(5u+2v)—v(5u+2v)SO<:>(u—v)(5u+2v)S0c>uSv

NI +6x+2 <V —6x+2 < 9x> +6x+2<9x% —6x+2 <> x <0
Két luan nghiém S = (-;0].

Loi gidi 2.

biéu kién x € R. Xét hai truong hop
o 27x%+42x+6<0, bat phuong trinh da cho nghiém diing.
e 27x*+42x+6>0, bat phuong trinh d3 cho trd thanh
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27x* +42x+6>0 27x* +42x+6>0
N
9(81x* +4) 2 729x" +324x” +36+84x(27x +6)  |2268x" +324x* +504x <0
27x* +42x+6>0 27x> +42x+6>0
f— > <~
x(63x" +9x+14)<0 T |x<0

Két hop hai truong hop thu dugc nghiém S = (-;0].

Bai toan 19. Giai bat phuong trinh x* —4x+2>+x*+4  (xeR).
Loi gii 1.
bicukién xeR.
Nhin xét x* +4=x' +4x* +4-4x* = (2 +2) —(2x) = (> ~2x+2)(x* +2x+2).
Bat phuong trinh da cho tuong duong voi
27 —8x+42 2x* +4 ©3(x? —2x+2) - (37 +2x+2) 2 2V 2+ 2427 + 2242 .

Pit Vx? —2x+2 =a:Nx’ +2x+2 =b (a>0;b>0) tathu duoc
3a* -b* 22ab<:>a(3a+b)—b(3a+b)20<:>(a—b)(3a+b)20

SazheVr—2x+2>Jxt +2x+2

SxXT=2x+2>x" +2x+2 = x <0
Két luan: B4t phuong trinh ban dau c6 tap nghiém S = (—oo; 0].

Loi gidi 2. )

bicu kién x € R. Bat phuong trinh da cho tuong duong véi
¥ —4x+2>0 ¥ —4x+2>0 X2 —4x+2>0
. X s s 4 & 5 & & x<0.
X +ax’ +4-8x(x7 +2)+16x° 2x'+4 T |x(26° -5x+4)<0 " |x<0

Két luan: Bat phuong trinh ban dau c6 tap nghiém S =(~o0;0].

Bai todin 20. Gidi phuong trinh 3x* —4x+23=3vx' —8x+63  (xeR).
Loi gidi 1.
Diéu kién x* ~8x+63>0.
Nhin xét x* —8x+63 = x* +16x° + 64— (163> +8x+1) = (x> +8) —(4x +1)° =(x* +4x+9)(x* ~4x+7).
Phuong trinh da cho twong duong voi
2(x" —4x+7)+ 2 +4x+9=3Vx? —4x+74/x? +4x+9

Pit x? —dx+7 =uNxt +4x+9 =v (u>0;v>0) ta thu duoc

u=v | —ax+7=J+4ax+9 (1)
<
2u=v e —dx T = +4xt9  (2)

2u’ +v* :3uv<:>(u—v)(2u—v)=0<:>[

= (1)<:>x2—4x+7=x2+4x+9<:>x:—i.

. (2)<:>4(x2—4x+7)=x2+4x+9©3x2—20x+19=0©xe{ 3

10—@_10#@}
37 '
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So séanh diéu kién, két luan nghiém S = {—i; = —3@ = +3\/E} '

Loi gidi 2.
Diéu kién x* —8x+63>0.
Nhan xét 3x> —4x+23 >0Vx € R . Phuong trinh da cho twong duong véi

9x* = 24x +16x7 +46(3x” —4x)+23" =9(x* —8x+63) < 24x’ —154x" +112x~38=0

‘10—JE‘10+\/E}

& 12x° = 77x +56x~19 =0 < (4x +1)(3x° —20x+19)=0©xe{0 3 3

1,104@104@}

So sanh diéu kién, két luan nghiém S = {_ 37 :

Bai toan 21. Giai phuong trinh x* +5x—2 =4+/x* -8 (xeR).
Loi gidi.
biéu kién x>2.

o Xét x =2khong thoa man phuong trinh ban dau.

o Xét x> 2, phuong trinh da cho tuong duong voi

| 2 2
D

x—2

2 =1
bat JL)C;“:t (t>0) thu duoc t2—4t+3=0©(t—l)(t—3):0©B ;
x_ =

Véit=1x"+2x+4=x-2<x"+x+6=0 (VO nghiém).
Véit=3 < x’+2x+4=9x-18 < x* = 7x+22 =0 (V0 nghiém).
Vay phuong trinh da cho v6 nghiém.

Bai toan 22. Giai bat phuong trinh 2x” +5x—1> 74/x’ -1 (xeR)

Loi gidi. ,

biéu kién x >1. Khi d6 bat phuong trinh da cho twong duong véi
3(x—l)+2(x2 +x+1) >TJx—1A/x> +x+1.

bat Vx—-l=a;vx’+x+1=b (a>0;b>0) thu duoc
9a* —b* a* —4b*

3a2—7ab+2b2>0<:>(3a—b)(a—2b)>0<:> : >0
3a+b  a+2b
<:>(9a2 —bz)(az —4b2)>0<:>(8x2 —19x+8)(3x2 +6x+3)<0
19-4105 19++/105
= 16 <x<

16

& (8x” —19x+8)(x+1)" <0

19+4/105
16

Két hop didu kién ta co nghiém 1< x <
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Bai tap tuwong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

1.
2.
3.

9.

10.
11.
12.

13.

14.

15.
16.

17.

18.
19.

20.

21.
22.
23.

24. 1<

25.
26.

27.

5x°+6x+4=63x"—1.
4x* +7x+1=7Vx>-1.
X 4+3x+5<5Vx +1.
5x° =2x+8
_—<
VXt +1
10Vx*

—_831.
x> +11x—14

3x? —2x4+3=3/x" +1.
x> +6x+22<11IVx* +4.
5v4x*+1
10x* —6x+5
72x* —4x+9 <ON64x* +1.
5x2 —6x+28=9x" +8.
A4x* +15x+45<7x* =27 .

X Hx+21<5Vx* +27.
x2+x+36_

=6.
VX +64
Vx' =64 <3x* +10x+56.
X +dx+l=Ax"+x1+1.

Ix* =5x+7>Tdx  +x2 +1.

4 2
NxT+x +l<1

8.

>1.

3x?=5x+3 3

4x* —4x+1<216x" +4x* +1.
X +6x—1>5Jx+3x-14.

6x° +14x+35

>5
V2x* +5x-26
4x* +17x+99 </x° +4x* 24 .
x* +2\/§x+lém.
4x* —4x+31<4yx* —8x+63.

Vxt=x*+4

©3x? —7\/§x+6‘
457 —JTx+1<244x* —3x% +1.
20x% —3x+5=5V16x* —x* +1.
7x* (x+1)-2 .

56 +12x+8
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Bai toan 23. Giai phuong trinh v2x—1+2v2—x =3¢(2x—1)(2-x) (xeR).
Loi gidi.

PO |
bicu kién 5Sx£2.

Phuong trinh da cho twong duong voi V2x =1+ 242 —x =325 =142~ %"

bat Y2x-1 :u;i‘/2—x =y (uZO;vZO)ta co ut+2v° :3uv<:>(u—v)(u—2v)=0<:>{u:‘2}
u=2v

o Y=y 2x-1=2-x=x=1.

o u=2vei2x-1 =2{‘/2—x<:>2x—1:16(2—x)c>%.

U | )
So sanh diéu kién 5 < x <2 tathu dugc tdp nghiém S = {1—61, 1} .

Bai toan 24. Giai phuong trinh 3v/3x—2 +4v4x -3 =7312x* -17x + 6 (xeR).
Loi gidi.

biéu kién x> % .

Phuong trinh da cho tuong dwong véi 3v/3x —2 +4v4x -3 =733x -2 44x -3 (*)
Dit 3x-2 =u;¥4x-3=v (u>0;v>0)thi (*) tr¢ thanh

3u2+4v2:7uv<:>(u—v)(3u—4v)=0<:> u=v
3u=4vy

» u=voBx-2=Y4x-3=3x-2=4x-3 = x=1.
- 3u=4v©3{‘/3x—2=4{‘/4x—3@27(3x—2)=256(4x—3)c>x=%.

Déi chiéu didu kién x > % ta co tap hop nghiém S = {%; 1} ]

Bai todn 25. Giai bat phuong trinh 2+/5x —2 > 3330x” —17x+2 —v6x -1 (xeR).
Loi gidi.

g 2
bicu kién ng.

Bét phuong trinh di cho tuong duong voi 235x =2 2345x=246x-1-6x~1.
Dit ¥5x-2=a;{/6x-1=b (a2 0;b>0)thu dugc
2a* >3ab—-b’ <:>a(2a—b)—b(2a—b)ZO@(a—b)(2a—b)20 (1)

Ta c¢6 x2%2>0<5x—2<6x—1:>{‘/5x—2<{‘/6x—lc>a<b.

Do d6 (1)< 2a<b < 2¢5x-2 <{6x-1 @16(5x—2)£6x—1©x£%

Dbi chiéu vé6i didu kién x> 2 , két luan tap nghiém S = 3;2 .
5 5774
3
Bai ton 26. Giai phuong trinh = 28 = 33x’ +4x (xeR).

X —
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Loi gidi 1.
bicéukién 0<x#2.
Phuong trinh da cho twong duong voi x2+2x+4=3\/x3+4x<:>x2+4+2x=3\/;.\/m.
it mZu;\/;:v (u>0;v>0)ta thu duoc
u2+2v2:3uvc>u(u—v)—2v(u—v):0<:>(u—v)(u—2v):0<:>Bz;}
. uzv@x/m:x/;cwc2+4=x<:>x2—x+420(Vénghiém).
o u=2veVr+4=2drex’t4=dro(x-2) =0 x=2.
So sanh di€u kién, két luan phuong trinh da cho v6 nghiém.
Loi gidi 2.
bicukién 0<x#2.
Phuong trinh di cho tuong duong véi x” +2x +4 =3/x° +4x (1).
Nhan xét x* +2x+4=(x+1)" +3>0Vx € Rnén
(1)c>x4+4x3+4x2+8x2+16x+16:9x3+36x<:>x4—5x3+12x2—20x+16:0
c>x2(x2—4x+4)—x(x2—4x+4)+4(x2—4x+4):0<:>(x2—x+4)(x—2)2:0c>x=2

So sanh diéu kién, két luan phuong trinh d4 cho v6 nghiém.

Bai todin 27. Giai bt phuong trinh 2JT—x +2v1-x* <5{(x+1)(x-1)’  (xeR).

Lai gidi.

Piéu kign —1<x<1.

Bét phuong trinh di cho twong duong véi 21— x +231-x* <541—x 41— x* .

Pat Yi—x =a;{1-x" =b (a20;b>0)taco 2a> +2b* <5ab <> 2a(a—2b)-b(a-2b)=>(2a—b)(a-2b)<0.
X¢ét hai truong hop

1<x<15
—lsx<lI x*—16x+15<0 >1 =1
. 2a-b<0 N pY )
2b>0<:> 21 =x <A1-x" & <16x" —x-1520< - 15 < l<x< 15
a— Z Xs——— —1sSXs—
fi-xz281-x> |“lsx=l 16 16
—1<x<1
15
¢ —1sx<l ¥ —16x+1520 | T S¥<!
Thy
. {a2b<0© 2Yl—x2Y1-x* {16 —x-15<0<={-1<x<1 @—%SXSI.
a— S
N—x<2dh-x  [Tlsx=d x215
x<1

Két luén tap nghiém ctia bat phuong trinh 1a S =[-1;1].

Nhdn xét.
Ngodi cdch xik Iy "thii cong” phdn cudi bai todn 24, cde ban cé thé thir sikc véi cach sir dung ddang thire lién hop.

Bai todn 28. Giai phuong trinh (x+2)’ +33(x=2) =4/’ =4 (xeR).
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Loi gidi.
biéukién xeR.
bat Ix+2= a; Jx=2=b , phuong trinh da cho tré thanh

el :4‘”’@“(““b)—%(a—b)=0©(a—3b)(a—b)=0©{a:l;b
a=

e a=bx-2=x+2<0x=4 (VO nghiém).

o a=3biYx+2=3Rx-2x+2= 27(x 2) 528

13

Két luan phuong trinh c6 tap nghiém S = {%}

Bai todn 29. Giai phuong trinh 43/(2x+1)’ +33/(1-2x) =834’ ~1  (xeR).
Lévi giii,

bicukién xeR.

it J2x+1=u;32x-1=v, phuong trinh da cho tré thanh

2u=v

4u* +3v° :8uvc>2u(2u—3v)—v(2u—3v)=0c>(2u—v)(2u—3v)=0<:>{2 3
u=23v

= 2u=ve 22x+1=32x-1 <:>8(2x+1):2x—1<:>x:—%.

= 2u=3v232x+1=32x-1 <:>8(2x+1)=27(2x—1)<:>x:§.

Phuong trinh da cho c6 hai nghi¢m x = —% hodc x = %

Bai todn 30. Gidi bt phuong trinh /x> +6x+9 —43/6x— x> ~9+539—x* <0 (xeR).
Lai gidi.
biéukién xeR.

Bét phuong trinh d cho tuong duong véi {/(x+ 3)2 +4{/(x —3)2 <5Ix*-9.

bat Yx+3 :u;i/x—3 =y ta thu duoc
u' +4v° <5uv<:>u(u—v)—4v(u—v)<O<:>(u—v)(u—4v)<0 (1).
Nhan xét x+3>x-3=>Jx+3>Ix-3 s u>v.

Dodé (1) u-4v>0e Yx+3>43x-3 <:>x+3>64(x—3)c>x<§.
A 1A " ~ A . 65
Vay bat phuong trinh da cho c6 tap nghiém S =| —oo; Pk

Nhdn xét.

Cdc bai todn tir 23 — 30 vé hinh thirc goi y ching ta dat a an phu dua ve phu'ong trinh dong bdc (bdc hai), ngodi
ra cé thé nang lily thira truc tiép ciing cho két qua twong tie. Poi véi I6p bat phuong trinh, cac ban chi y chia cac
truong hgp chinh xac hodc linh hoat sir dung tap xac dinh (dzeu kién c6 nghi¢m) dé lap lugn, danh gid nhén tit,
gidm thiéu cdc nghiém ngoai lai va mét sé tinh todn cong kénh, khong can thiét.
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Bai tap tuwong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

1
2
3
4.
5
6

7.
8.
9.

10.

11.
12.

13.
14.

15.

16.
17.

18.

19.

20.
21.
22.

23.

24.

25.
26.
27.

28.

. X HSx+7=6Jx"+7x.

6x° +7x+8>93x> +4x.

o l6x P+ Tx+4<11V4x +x.

(x+1) +3=2vx" +4x .

. TxP=10x+14=5vx" +4.
(1) +5Y(x-1) =63 1.

2(x%+2x+3) < 5yx’ +5x7 4342
TWI+x' =6(x* +2).
2x+1-x—-1=Yx*-1.

3 ~9x+ 3+, 3(x* 427 +1) 0.
5x? +dx+3=55x +3x.
E+2ﬂ=3m.

3Wr+2+8Jx+3 <1/ +5x+6.
5x+5+6\/;211m.

Yor+1) +33(1-x) =4 -1
23(x=5) +23(x+5) <53 25
4x <114fx(3-x)-7V3-x.
103/(3x—2)" =73 (3x+2)" <33ox’ —4.
Yoe=1) +3(2x-1) 23227 =3x+1.

23(3x—1)" +3{(4x—1)" =532 —7x+1.

WX +2x+2+20x=2>5Yx* —2x—4.

2\3/(x—2)2 < «3/(x2 + 2x+4)2 +3x°-8.
SY(x+1) =8(x —x+1) —34x +1.
173)(x=3) > 43)(x* +3x+9)" +133/x" -27.

6{/(x2 —x+1)2 =5{/(x2 +x+1)2 +yxt+xP+1.

2B3x =2 +2+x 23¢(3xr-2)(x+2) .
5x*+3x* =3=8x%J(x—-1)(x+1).

X2 +1440x -1 <59 = x> +x—1.
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Bai todn 31. Giai phuong trinh x* +7x+3=3vx’ +4x” -5 (xeR).

Léi gidi.

Pidu kign x’ +4x° —520 < (x—1)(x* +5x+5) 20 x 21,

Phuong trinh da cho twong duong véi x* +5x+5+2(x—1)=3vx—14/x> +5x+5 (1.

bat Vx—-1=u;vx’ +5x+5=v (u=0;v>0) tacod
(1)<:>2u2+v2=3uv<:>(u—v)(2u—v)=0<:>{u:v

v=2u

x>1
o Uu=vAx-— :\/x2+5x+5<:>{ O(Hévénghiém).

X +4x+5=

X’ +5x+5=4x-4 X +x+9=

x>1 x>1
o 2u=ve2x—1=vx’+5x+5 @{ @{ 0 (Hé vo nghiém).

Vay phuong trinh da cho v6 nghiém.

Bai todin 32. Gidi phuong trinh x> —3x+4 = 3Jx" —6x> +11x—6 (xeR).
Loi gidi 1.
x23

Didu ki -1 -2 -3)=20
ieu le,:n(x )(x )(x ) <:>L§x£2

Phuong trinh da cho twrong duong voi x* —5x+6+2(x-1)=3vx—14/x" =5x+6 (1).
bat Vx-1=a;vx’-5x+6=b (a20;6>0) tacod

(1)<:>c22—i-2172 =3ab<:>(a—b)(a—2b)=0<:>{

x=3++2
x=3-2

. a=2b<:>x—1=4(x2—5x+6)<:>4x2—21x+25=0<:>xe{

a=b
a=2b

. azb@x—1:x2—5x+6<:>x2—6x+7:0<:>{

21—@_21%/5}
8 8 '

Déi chiéu diéu kién ta thu dugc bén nghiém S = {3 V23422 —SJH = +8Jﬂ} -

Loi gidi 2.

x2>3

I<x<2

Nhan xét x =1khong 1a nghi¢ém cua phuong trinh da cho. Do d6 phuong trinh da cho twong duong véi

x2=5x+6 x> —5x+6
xz—5x+6+2(x—1):3\/(x—1)(x2—5x+6) ©T+2:31/T (*)
2 —
Dit ‘/i’awzt (t=0)taco (*)<:>t2+2:3t<:>(t—1)(t—2):0<:{§_12
x_ =

x=3+2
x=3-2

Diéu kién (x—l)(x—2)(x—3)20<:>{

= t:1<:>x—1=x2—5x+6c>x2—6x+7:0c>{
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. t=2<:>x—1=4(x2—5x+6)<:>4x2—21x+25:O<:>xe{

21—\/5,21+\/H}

8 8

Déi chidu diéu ki¢n ta thu duoc bén nghim S = {3 V2322 —8\/5 = +8\/ﬂ} -

Bai toan 33. Giai phuong trinh 2x° —5x+1= Wx —6x° +11x—6 (x eR).

Loi gidi 1.
x>3

Didu ki -1 -2 -3)=20
ieu le,:n(x )(x )(x ) <:>L§x£2

Phurong trinh d4 cho tuong duong véi 2(x* —3x+2)+(x-3) = 3\/(x2 “3x+2)(x-3) (¥
bit x> -3x+2=a;x—3=hbthi

{2a+b20
2a+b>0 2a+b20 a=
(*)<:>2a+b=3\/ﬁ<:> ) ) o =S
4a” +4ab+b”- =9ab (a—b)(4a—b):0 {2a+b20
da=>

(HE vo nghiém).
¥ —4x+5=0

2x2=5x+1>0 2x2 =5x+1=>0
o (2)<:>(1)<:> , =
4(x —3x+2):x—3 4x* —13x+11=0

Két luan phuong trinh d cho vo nghiém.

2x° =5x+1>0 2x° =5x+1>0
e (e ) o
x"=-3x+2=x-3

(H¢ v6 nghiém).

Loi gidi 2.
x=3
1<x<L2

Nhan xét x = 3khong thoa man phuong trinh ban dau.
Do d6 phuong trinh da cho twong duong véi

2(x2—3X+2)+(X—3)=3\/(x2 _3x+2)(x—3) @2_%4_1:3 f%

2 r=1
Bﬂ,/ix;zzt (12 0)thi (*) tro thanh: 2 ~3¢+1=0 (1-1)(2~1)=0 | |
X— =

2

Xét hai truong hop
» (=l X’ -3x+2=x-3 x—4x+5=0;A"=—-1<0, phuong trinh v6 nghiém.

Diéu kién (x—l)(x—2)(x—3)20<:>{

. t:%c>4(x2—3x+2)=x—3<:>4x2 —13x+11=0;A =-7 <0, phuong trinh v06 nghi¢m.

Két luan phuong trinh d cho vo nghiém.

*)
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Nhdn xét.

Cac bai toan 31— 33 déu dwoc giai dwoc bang phép sir dung an phu dwa vé phiong trinh dong bdc va tim
ty 1¢ gitta hai an théng qua phwong trinh bdac hai. Ngodi ra cdc ban cé thé Sw dung ndng lily thira truc tiép
két hop hé soé bt dinh ciing cho loi gidi "khée manh, chop nhoang, bdt ngo".

Quan sat va thuc hanh cac thi du phia trudc mot cach c6 hé thong, dang toan nay c6 thé dd tré nén quen
thudc véi mot s6 ban hoc sinh, hai bai todn 32 va 33 vé hinh thire van chia ¢6 diéu gi méi la, tuy nhién cé
mot su khac biét nho nho trong ldp ludn, diém nhan trong tam cua hai thi du nay la: Pa thiec trong can thirc
khé c6 thé phan tich thanh cac nhan tir doc lap (néu khéng chia trueong hop theo diéu kién xdc dinh).

Cu thé trong hai bai todn 32 va 33 ta déu cé phdn tich

JED)[G-2)(x-3)] = r-1)(x ~5x+6)
Vo' =6xt 11x-6 = J(r 1) (x=2)(x=3) =| J(x-2)[(x-1) (x=3)] = f(x-2) (x* = 4x+3)
VG- =2)](r-3) = (" -3x+2)(x-3)
Xin nhdc lgi kién thirc co ban: NABC... =JANBAC.. ©{2>8...

Doi véi bai todn 32 ta ¢ quan sdt x* —3x+4=x—5x+6+2 (x — 1) nén hudng xdy dung an phu dong bic

selaNx' —6x* +11x—6 = J(x=1)[(x=2)(x=3) ] =Va-1dx* =5x+6 (¥,
x23
1<x<2

Dé thay (*) xay ra hién nhién. Két qua thu dwoc 1oi gidi 1 bai todn 32.

Luu y diéu kién (x—l)(x—2)(x—3)20<:>{

Péi véi bai todn 33 ta cé quan st 2x* —5x+1= 2(x2 -3x+ 2) +x—3 nén huéng xdy dung an phu dong bdc

selaNx' —6x +11x=6 = [ (x=1)(x=2) ] (x=3) =v/a* -3x+24x=3  (*¥).
x>3
1<x<2
Trong truong hop ndy (**) khong diing, noi khdc né chi xay ra khi x 2 3.
DPiéu nay ddt ra mot nghi van: Phdi chang ching ta dang gdp mot chudng ngai vat ?
BG6i vi hai nhdn tir nay luén dinh véi nhau nhwe "hinh véi bong", néu tach ra sé rdt phire tap.
Vay co nén dirng lai hay khong ? Khong, truong ky khang chién nhat dinh thang loi !
Poan ket, ,dodn ket, dai doan ket | Thanh cong, thanh cong, dai thanh cong !
Co m@t so phwong an lya chon nhu sau ‘

*  Dung vii lyc, tach bi¢t hoan toan hai nhan tir bang cach chia trieong hop

Truong hop 1: x >3, (**) xay ra, chung ta "man nguyén" voi hai an phu

VX2 =3x+2 =u;x=3 =v (uZO;vZO):>2uZ+v2 =3uv

Trieong hop 2: 1< x <2, (**) khéng xdy ra nhung lai ¢ mili vu hoi bat ngo

Vo =627 +11x =6 = [ (x—1)(x—2)](x=3) =v-x* +3x-243-x

Chiing ta khéng dwoc "hai long" ldm véi hai an phu N—x* +3x—2 =a;N3—-x=b (a 20;b=> O).
Phuwong trinh khi d6 c6 dang —2a* —b* =3ab < (a +b)(2a +b) =0<a=b=0

S& di nhw vay vi a >0;b>0. Va tat nhién truong hop ndy sé vé nghiém.

Phwong dn 1 rat kha thi, song chua phai 161 wu vi phai chia hai trirong hop, hai lan dat an phu, mat
khac mot trwong hop mang tinh chat "thu tuc” vi ly do vo nghiém, song néu khong co no thi bai toan
coi nhu khong tron ven vé "tu tuong".

Luu y diéu kién (x—l)(x—2)(x—3)20<:>{
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Théa hiép, tam 1y chién, gidn tiép: Khong tdch biét riéng biét hai nhdn tir, van d‘e ching "dinh kép" vao
nhau. S dung phép dat an phu phia trong can, sau phép binh phwong truc tiép (kéo theo diéu kién)
ching ta da co quyen sinh quyén sat, thiee hién dwa vé nhan tir, liic nay co6 "dinh kép" ciing khong quan
trong nita. Két qua ching ta da thu dwoc loi giai 1 bai todan 32. Tuy nhién viéc gidi cic hé hon tap
cing gdy khong it tro ngai.

Chién tranh du kich, mém déo, linh hoat: Khong tach riéng hai nhdn tir, nhung muc tiéu trung gian la
tim ty I¢ giita hai nhan t, vdy tai sao khong dé ching "dinh kép" véi nhau theo "ty 18" dy, khong dnh
hieong nhiéu dén viéc doc lap hay ly khai phirc tap. Chiing ta héy tdc thanh cho ho !

Cdc ban luu y : N AB xdc dinh thi \/% (B * 0) cting xdc dinh.

Két qua y twéng thu dwoc 101 gidi 2 bai todn 32.

Nhdén xét x =3 khong la nghiém, day sé la "cai co’ ' @é chia hai vé cho biéu thirc x—3, hé qua dan dén
an phu rat gon gang. Co thé ndi véi dang todn nay, phirong én 3 la t6i wu.

Cdc ban hodn toan cé thé chia hai vé cho x* —3x+2=0, nhung khong nén, vi nhie vdy sé phdi xét hai
truwong hop x =1;x =2 co la nghiém cua phwong trinh hay khong.

Gid dinh ¢6 mét chii kién "phai" bo tir dinh ndy sang dinh kia (hai dinh ciia hai g6¢ nhon) ciia mét tam
gidc vudng thwe, kién sé chon bo theo canh huyén hay theo hai canh goéc vudng, hay la theo dwong gdp
khuc hodac mot dwong cong nao do ?

Véi diéu kién trén cdc con duong cua ta khong co mot giot mdt nao.

Hy vong cdc ban théng minh hon kién nhé !

Su linh hoat ndy cac ban co thé dp dung trong viéc gidi bat phuong trinh chira can, logi bo di khd nhiéu
tiéu tiét khéng can thiét. Moi quy doc gid theo déi cdc thi du tiép theo.

Bai toan 34. Giai bat phuong trinh 3x” —4x—5>5vVx’ - 7x -6 (xeR).
Loi gidi.
.« A . 3 )CZ3
biéu kién x —7x—620<:>(x+1)(x—3)(x+2)ZO<:>
—2<x<-1

Bét phuong trinh di cho tuong duong voi 3(x2 -2x —3) +2(x+2)>5Vx’ —2x-34/x+2

Piat Vx' —2x-3 =u;x+2 =v (u ZO;vZO)ta co 3u’ +2v° >5uvc>(u—v)(3u—2v)>0

Xét hai truong hop

A
A

3++/29
u—v>0 X —2x-3>x+2 x*=3x-5>0 o 2
= ) = =
3u-2v>0"" |9(x’ —2x-3)>4(x+2)  |9x’ —22x-35>0 3-29
x <
2
u—v<0 X' =2x-3<x+2 X =3x-5<0 11-2+/109 11+2+4/109
= ) = = <x< .
3u-2v<0 " |9(x* —2x-3)<4(x+2) " |9x’ -22x-35<0 9 9

Két hop diéu kién ta c6 nghiém S = { 3= ;/_] (11 el 1} (3+;/E;+ooj.

Bai toan 35. Giai phuong trinh 2x” +13x =36+ 7+/x’ —24x+32 (reR).

Loi gidi.

Diéu kién x’ —24x+32>0.
Nhan xét x =4 khong la nghiém cua phuong trinh ban dau.
Phuong trinh da cho twong duong voi
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2 _ 2 _
.x +4x 8+5:7 x +4x-8 1)
x—4 x—4

- t=1
bat ‘/L’;_S:t (120)thi (1) =2 -Tt+5=0<(1-1)(21-5)=0<= S
X— =

2

o =l X’ +4x-8=x—-4=x +3x—4:0@(x—l)(x+4):0<:>xe{—4;1}.

2(x +4x-8)+5(x=4) = 7,(x* + 4x-8)(x-4) =2

. t=§<:>4(x2 +4x—8)=25(x—4) < 4x” —9x+68=0;A =-1007 < 0. Phuong trinh v6 nghié¢m.

So sanh diéu kién, ta thu dugc tp nghiém S ={-4;1}.

Bai toan 36. Giai bt phuong trinh 4x* —25x+14 <3y x* =31x+30 (x IS ]R) )
Loi gidi.
x=5

Diéu kién x3—31x+3020©(x—1)(x—5)(x+6)20@{
-6<x<1

Bét phuong trinh di cho tuong duong voi
4(x* ~6x+5)~(x+6) <3,(x* ~6x+5)(x +6)
<:>4(x2—6x+5)—(x+6)£3\/x2—6x+5.\/x+6
bat Vx’ —6x+5=a;vx+6=b (a=0;b>0)taco

4a+b=0
(1)<:>4a2—b2s3ab<:>(a—b)(4a+b)s0<:{ “<b
ax>
: ewrs=0 |
— +5=
o datb=0oa=b=0s1" & {x =5 (Hé vo nghiém).
x+6=0
x=-6
° aSb<:>x2—6x+5Sx+6<:>x2—7x—1£0<:>7_;/—5_3£x£7+;/§.
Két hop diéu kién ta c6 nghiém S = {7 _5/5;1} U{S; ’ +;/§} .
Bai todin 37. Gidi bt phuong trinh 3x* +14x—14> 2y/x + x> — 26x +24 (xeR).

Loi gidi.
x=4

Diéu kién x* +x’ —26x+2420<:>(x—l)(x+6)(x—4)20<:>{
—-6<x<1

Bét phuong trinh d cho tuong duong véi 3(x2 +5x—6)—(x—4) > 2\/(x2 +5x—6)(x—4)
bit x* +5x—6 =u;x—4 = v ta thu duoc
3u-v=0 {3u—v20 {3u—v20

—y>
M-v=2 W@{ 9uz—10uv+\/220<:> (u—v)(9u—v)20

9’ — 6uv+v* > duy

Xét hai truong hop
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Ju—v=0 (37 +14x-1420 | T22-V934

9
° u-v>0 o{x*+4x-2>0 =
u-v=0 9x* +44x-50>0 xzw

3u—v>0 3x*+14x-14>0
e u-v<0 &{x*+4x-2<0  (Hé vd nghiém).
Qu—v<0 9x* +44x-50<0

6203 W}umm

Vay ta c6 nghiém S = {— ;

Bai todin 38. Giai phuong trinh 3x* +5x—5 = 2V’ —=2x> ~11x+12 (xeR).
Loi gidi.

; >4
Pidu kién (x—1)(x+3)(x-4)20 < {i:?)ﬁxél

Phuong trinh da cho twong duong véi

3(+? +2x—3)—(x—4):2\/(x2 +2x-3)(x—4) o3 X3

2 —
it 3 (120) taco
x—4

Vay phuong trinh da cho v6 nghiém.

Bai toan 39. Giai phuong trinh 5x” +11x-2=2Vx’—4x  (xeR).
Loi gidi.

x22

-2<x<0

Phuong trinh da cho twong duong véi

Diéu kién x(x2 —4) >0 < {

2 2
5(x+2x)+ (x=2) =6,[x(x —4) e 5. T F2E 4 g [LF2
x=2 x=2
.| +2x ) t=1
bat =1 (¢>0)ta thu duoc 5¢° +1=6t < (1 -1)(5r-1)=0 <
x=2 St=1
Xét hai kha ndng xdy ra

» =l X’ +2x=x-2< x" +x+2=0. Phuong trinh v nghiém.

—49+2201 —49-+/2201 }

. 5t=1<:>25(x2+2x)=x—2<:>25x2+49x+2=0©xe :
50 50

—49+/2201 —49—\/2201}

Két hop véi diéu kién ta thu duoc nghiém S = { % ; %

2 —
1=2 Iw (1)
x—4 x—4

(1)c>3z‘2 —1:2z‘c>(t—l)(3t+l):Oc>t:1<::>)c2 +2x-3=x-4< x" +x+1=0 (V6 nghiém).
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Bai tap tuwong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. 4x*—15x+10=5Vx —6x* +11x—6.
2. 4x’-x-19=5(4x -5x+1)(x-5).

3. X +6x—T=dJx—x*—7x-20.
4. 5x*-22x+12>3)(x* ~4x+2)(x-1).

5. Tx—24x+19<4Jx —7x* +13x—4 .
6. 2 —2x<3[(x?—dx+1)(x-3)+5.

7. 5x2+6x—1S6,/x(x2—1).

8. 3x*+13x=7x" —5x—12.
9. 3 +17x+22=2,[(x* +6x+5)(x-7).

10. 3x% —10x+5> 5V —6x> +11x—6..
11. 3x2 +8x—13=5Vx’* —=7x+6.

12. 3x% —10x -2 > 8x* —9x* +26x—24 |
13, x* ~2x+4=2,/(26 —x—1)(x-3).

14, 2x2+3x—5:2\/2x(x2 —4x-5).

15, x>+ 50412 =4, [(x=3) (20 +3x)..

16. 2x> +7x+3>5V5x* —22x* +23x =6 .

17. 6x° +7x+2=71/x(x2 +3x+2).

18. 12x° +17x—10= 5v3x° +22x> + 20x - 24 .
19. 232 +9x—22 <9V’ —3x> —x—12.

20. 20 4 x—=1=2,(x—1)(x + 26> +x+2).
21. x> +10x =10+ 6vx* —2x +1.

22. 18x> —13x+46 > 11V6x* +29x* —33x +10..
23, % —dx+19=43x* = 7% + Tx +15 .

24, ¥ +9x—2 =442’ +3x° —11x—6.

25. 35" +4x—2>4(x* —1)(x+2).

26. 4x> +Tx+17 =% +4x* +5x+6..

27. 4x* +12x =5vV6x> +7x* =1.

28. 5x% +5x—16>115x =31x% +50x 24 |
29. 4x% +22x = 63J4x> +5x° —4Tx—12 +11.

30, 20+ 262 +3x+2 =22 +3x* + B2+ 2x% +3x +1 .
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Bai toan 40. Giai phuong trinh x+1++/2x+1=+/3x" +8x+4 (xeR).
Loi gidi 1.
2x+120

Piéu kién
3x2+8x+4>0

Phuong trinh da cho twong duong voi x+1+32x+1 = [3(x* +2x+1)+ 2x+1.
bat x+1=a;v2x+1=b (a>0;6>0)ta thu dugc

a+b=+3a"+b" < a’>+2ab+b> =3a’> +b’ @a(a—b):0<:>a:b (Do a>0).
x=>-1
Dodbé x+1=+/2x+1 < 5 < x=0
X +2x+1=2x+1
Két hop diéu kién ta thu duogc nghi¢ém x=0.
Loi gidi 2.
Didu kién 3x* +8x+4>0;2x+1>0.
Phuong trinh da cho twong duong véi

X A2x+142(x+1)V2x +1+2x+1=3x" +8x+4<:>2(x+1)\/2x+ =2x" +4x+2

X =

x+1=0 =—1
<:>(x+1)\/2x+1:(x+1)2 x>-1 ol
2x+1—x+l x=0
2x+1=x*+2x+1

So sanh diéu kién ta thu dugc nghiém x=0.

Bai toan 41. Giai phuong trinh x—1++/2x -3 =+/5x" —12x+8 (xeR).
Loi gidi 1.
U X2 E
biéu kién 2
5x° —12x+820

Phuong trinh d3 cho twong duong véi x—1++/2x—-3 = \/S(xz —2x+1)—(2x=3) (1)
bat x—1=u;2x-3=v (u >0;v20)thi

(l)<:>u+v= 5u v e ut + 2uv+vi =5ut v e ut —uv—V? =0<:>(u—v)(2u+v)=O

x>1 x21
<:>u=v<:>x—1:\/2x—3<:>{ {

= Sx=2
X =2x+1=2x-3 X —4x+4=0

Két hop diéu kién, phuong trinh c6 nghiém duy nhat x =2 .

Loi gidi 2.

Didu kién 5x* ~12x+82 0;x2 2 |

Phuong trinh da cho twong duong voi
x2—2x+1+2x—3+2(x—1)\/2x—3=5x2—12x+8<:>2(x—1)\/2x—3:4x2—12x+10
& (x=1)V2x -3 =2x" —6x+5 & (x=1)v2x -3 =2(x’ —2x+1)-(2x-3)
o (r-)VIx3=2(x-1) ~(2x-3) e Y3 5 2x73 (2)

x—1 x—1
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X

bat =t (1>0) thi (2)=t=2- < (1-1)(t+2)=0r=1=V2x-3=x-1<x=2.

)
I
—_
W

X
Két hop diéu kién, suy ra phuong trinh c6 nghiém duy nhat x=2.

Bai toan 42. Giai phuong trinh 2x++/2x+1 =1++4x" +2x+4 (xeR).
Loi giii 1.

A 1 .
biéu kién x > 5 Phuong trinh da cho tuong duong voi

2x—1+2x+ :\/(4x2—4x+1)+3(2x+1)<:>2x—1+x/2x+ :\/(2x—1)2+3(2x+1) (*).
u+vz=0 {u+v20

D v(v—u)zO

bat 2x—1=u;v2x+1=v (v20) taco (*) S u+v=vu’+3v’ &< | s .
u +2uv+v =u"+3v

Xét hai truong hop xay ra
u+v=>0 2x—1+~2x+120 . . o n
° = (H¢ vo nghiém).
v=0 2x+1=0
+v>0 >1 x>1 3
Uu+v> x>— >—
° DovZOnén{ Su=vS2x-1=V2x+1 < 2 = 2 S x=—
u=v

4% —4x+1=2x+1 |x(2x-3)=0
Dbi chiéu diéu kién ta thu duoc nghiém § = {%} .
Loi gidi 2.
N 1 .
biéu kién x > 5 Phuong trinh da cho twong duong voi
2x—1+/2x+1 =v4x* +2x+4
{2x+1+«/2x+12>0 (Vax+1-1)(v2x+1+2)20
= =

4x° —4x+1+2x +1+2(2x —1)V2x+1 =4x" +2x + 4 2(2x—1)V2x+1=4x+2

V2x+12>1 x>0 xZ% 3
= = = S X=—
(2x—1)\/2x+ =2x+1 2x—-1=~2x+1

4x* —4x+1=2x+1

Pbi chiéu diéu kién ta thu duoc tip nghiém S = {%} .

Bai todn 43. Giai phuong trinh x—1++2x+1=v2./(x=1) +(2x+1)  (xeR).
Loi gidi 1.

Piéu kién x > —% .

bat x—1=a;v2x+1=5b (b>0) phuong trinh da cho tr¢ thanh

a+b>0 {a+b20 {a+b20

= = <a=b.
a’+b* +2ab=2a’+20"  |(a-b)' =0  |a=b

a+b:\/§. a+b’ <:>{
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x2>1 x>1
<:>x—1:\/2x+1<:>{ <:>{ > x=4.

X =2x+1=2x+1  |x(x-4)=0
Két hop diéu kién ta c6 nghiém S ={4} .
Loi gidi 2.
Diéu kién xZ—%. Dé Y rang Va e R;heRtaco
(a-b) 20 2ab<d’ +b* < a* +2ab+h <2(a’ +b”) < (a+b) <2(a’ +b) ().
Ap dung bat dang thirc (*) ta co

(x=1v2x+1) <2 (x=1) +(2x+1)]
:>‘x—l+m‘ﬁ\/2[(x—l)2 +(2x+1)]
= x =1+ 2x 41 <324 (x—1) +(2x+1) (1)

Do d6 phuong trinh d3 cho c6 nghiém khi tai (1) xay ra ddu dang thtc

x=1++2x+120

x—1+2x+1>0 { {x_l A
= o X 2 = o X=4.
x—1=+2x+1 x(x-4)=0

x*=2x+1=2x+1

Vay phuong trinh da cho c6 nghiém duy nhat S ={4} .

Bai todn 44. Giai bt phuong trinh 1+x+vx>,[2(1+3x+x?)  (xeR).
Loi gii 1.

Diéu kién x>0.

Bat phuong trinh da cho twong duong véi

Frxra 2 21+ 20400+ 2x & L x 2 2(14x) +20 ().

Pat 1+x=u;\x=v (u>1v>0) thi (1) trd thanh

u+v= 2(u2+v2) S ut +2uv+v? 22(u2 —i—vz)<:>(u—v)2 <0

<:>(u—v)2 —0ocu=vltx=Jr o +2x+l=x >’ +x+1=0
Két luan bat phuong trinh da cho v6 nghiém.
Loi gidi 2.
bicu kién x>0.

Ap dung bét dang thirc Bunyakovsky cho hai cdp s6 duong (1;1) ,(1 +x;4x ) ta co

(1+x4x) <(1P+P)[ (14 x) 42 =2(14 30427 S 1 x4 dx < 2 (1430 +27) @)

Bét phuong trinh d4 cho ¢6 nghiém khi va chi khi (2) xay ra dang thirc

x>0 x=0
Silex Jx© (\/——ljz 3 (Hg vo nghiém).
1 1 2 4
Vay bat phuong trinh da cho vo nghiém.

Léi gidi 3.
Didu kién x>0.
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Nhan xét x = 0 khong 1a nghiém ctia bat phuong trinh da cho.

Xét x >0, bat phuong trinh ban dau trd thanh %+ Jx+1= 2(l+ 3+ xj
X \/ X

Pat L+\/;=t (1>0)=¢ =l+x+2;tad1rqc
X

Jx

t+1> 2(z2+1)@z2+2t+122z2+2@(z—1)230@t=1z=1@i+\/§=1 (3)

NS

Miit khéc, 4p dung bét déng thire AM — GM ta co RIS /%f =2 . Dan dén (3) vo nghiém.
X

e

Vay bt phuong trinh d4 cho v6 nghiém.

Nhdn xét.

e Cdc bai todn tir 40 dén 44 déu giai dwoc bang cach sir dung dn phu dua vé > phwong trinh dong bdc (bdc
hai), diém nhdn trong tam la khong thé dwa vé dang dong bdc triee tiép ma truée tién phai thuc hién phép
bién doi twong dwong va ndng liy thiva hop 1y. Mdc dit ciing mét phwong hudng nhwng moi loi gidi déu ¢
nhitng nét rieng dang lhru y (hai loi giai cua bai toan 43). Ngoai ra cdc ban co thé sir dung bién doi twong
dwong, néng lily thira truec tiép hay dwa vé phwong trinh tich, van rat khd thi doi VO’l lop bai todn dang nay.

e Hai bai todn 43 va 44 tdc gid trinh bay phwong phdp sir dung danh gid — ham s6 — bat dang thire dé cdc ban
6 cdch nhin toan dién, day dii va bao qudt hon trong qud trinh lwa chon 6 gidi. Hai loi gidi 2 twong ing
cua bai 43 va 44 co cung ban chat sir dung hinh thitc bat dang thirc Bunyakovsky, tuy nhién loi giai 2 bai 40
¢6 1dp ludn theo hang ddng thirc mang tinh chat "co ban", vi 1€ dé phan nao dwoe wa chudng hon.

3—x+«/;

Bai toan 45. Giai phuong trinh =1 (xeR).

1+,/2(x* = 3x+4)
Loi gidi 1.
biéu kién x > 0. Phuong trinh da cho tuong duong véi

3—x+\/;:1+1/2(x2 —3x+4) <:>2—x+x/;:1/2(x2—3x+4) <:>2—x+x/;=\/2(x2 —4x+4+x)

Pit 2—x=u;\x =v (u>0) ta thu duoc

u+v=>0 u+v=>0
u+v= 2(u2+v2) =

u2+v2+2uv=2(u2+v2)© (u—v)2 =0

<:>u=v©2—x=\/;<:>(\/;—1)(\/;+2):0©\/;=1©le

Két hop diéu kién ta c6 nghiém duy nhat x=1.
Loi gidi 2.
DiéukiénxZO.BiéndéiVé3—x+x/;=1+1/2(x2—3x+4)<:>2—x+x/_:‘/2(x2—3x+4).
t>0
Pat Vx =t (r20)taco 2—1* +1=,[2(r' =3 +4) < 1* —1-2<0
A+ 4-20 (142) =24 30 +4)
>
£20 {ogsz

< +D(i=2)<0 < 4420 -21)-3 =0 (*):
Y420 =3P —4t+4=0
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Nhan xét ¢ =0 khong la nghiém cua h¢. Do vay ta c6

0<t<2 0<t<L2 0<t<2
*) < 4 2 = 2 o 2
( ) t2+—2+2(t——j—3:0 (t_gj +2(t—% +1=0 (t_z+1j =0
t t t t t
0<t22 roc4<o 0<r<2 1 1
f— Sit=1sx=
t—%+1:0 £ +t-2=0 (t-1)(¢+2)=0

So sanh diéu kién, két luan nghiém x=1.

Loi gidi 3.

Diéu kién x > 0. Phuong trinh da cho quy vé 3—x+x/;:1+1/2(x2—3x+4) & 2-x+x =42(x* ~3x+4).

Nhéan xét x =0 khong théa man phuong trinh trén.

Xét truomg hop x>0 thu dugce s x+1= 2(x 3+4j Dat——\/;:t:i+x=t2+4.8uyra

Jx Jx x

t>-1 t>-1 2
t+1=2( +1) & ot=lo—=-lx=1
(r7+1) {t2+2t+1:2t2+2 {( -1 =0 Jx

Jx=-2
<:>2—x:x/;<:>(\/;—l)(\/;+2)=0<:{\/;:1 =x=1

IV

boi chicu diéu kién, két ludn nghiém x=1.

Loi gidi 4.

Diéu kién x >0 . Pua phuong trinh vé dang 3—x+x/;:1+1/2(x2—3x+4) & 2-x+x =,[2(x* ~3x+4).

Ap dung bét dang thirc Bunyakovsky ta c6

(2-x+ ) <(P+1)[(2-x) +2]=2(x* -3x+4)

:>‘2—x+x/;‘£1/2(x2 ~3x+4) = 2-x+Jx < [2(x* ~3x+4)

Phuong trinh d& bai c6 nghiém khi va chi khi ddu dang thirc xay ra, nghia 1a
2—x:x/;<:>(\/;—l)(\/;+2)=0<:>x=l.

Vay phuong trinh da cho c6 nghiém duy nhét.

Nhdn xét.

e Bai todn 45 sau khi bién doi cé dang twong tw bai toan 44. Loi gidi 1 sir dung an phu dwa veé 5 phuong trinh
dong bdc quen thudc, loi giai 2 vé ban chat ndng luy thira truec tiép ¢6 kéo theo diéu kién, viéc dat ddt an
phu Jx =t (t > 0) chi lam cho bai todn gon gang vé hinh thirc. Hé qud dra vé hirong trinh da thirc bdc bon,
tuy nhién dd c6 mot sw may mdn xudt hién, boi ddy la phiwong trinh doi xirng hoi quy, phwong phdp gidi cé
1é da rat quen thudc véi mot sé ban. Két qud thu diroc hoan todn triing hop véi 16i gidi 1.

e Ngodi ra hinh thire bai todn 45 ciing cé sw dic biét do day la trieong hop xdy ra ding thirc cua bai toan dap
dung bdt dang thirc Bunyakovsky, cdc ban cé thé gidi twong ti theo loi giai 2 bai toan SO 43. Phuong phap
dat an phu trong 10i gidi 3 cdc bai todn 44 va 45 thuong xudt hién trong cdc ky thi tuyén sinh dai hoc mén
Todn nhitng ndam gan ddy, cu thé la Pé thi tuyén sinh Pai hoc khoi A nam 2010 mén Todn chinh thirc va Pé
thi tuyén sinh Pai hoc khoi B nam 2012 mén T odan chinh thirc. Vé dang todn nay, tdc gia chi xin nhdc lai,
hién tgi da dwoc trinh bay can ké tai Ly thuyét dat an phu cac phcfn 2va 3.
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2—x+\/;

Bai toan 46. Giai bat phuong trinh <1 (xeR).

J2(x* =5x+9) -1

Loi gidi 1.
x>0
Pidukién {x*-5x+9>0 < x>0.

2(x* —5x+9) %1
Nhian xetrang \/m 22" —10x+17 >0,VxeR.
1/ x —5x+9 +1
Bét phuong trinh d cho tuong duong véi

2-x+x <, 2(x° —5x+9)—1<:>3—x+x/;S1/2(x2 —~5x+9) <:>3—x+x/;s\/2(x2 —6x+9+x).
Pt 3-x=a;\x =b (b2 0)ta thuduoe a+b<,2(a*+5°) (1)

Chu yrang VaeR;hbeRtacod
(a—b)2 >0 2ab<a’ +b* < a’ +2ab+b° S2(a2 +b2)

<::>(a+b)2 £2(a2+b2):>a+b£|a+b|S4/2(a2+b2)

Do d6 (1) nghiém dung v6i Va € R;b > 0. Két luan nghiém cua bt phuong trinh 13 x>0 .

Loi gidi 2.
Diéu kién xZO;xz—5x+920;2(x2—5x+9)¢1<:>x20.

2
Nhan xét 2(x2—5x+9)—1:2x2 —10x+17=2(x—§j +%>0Vxe]R:>1/2(x2—5x+9)—1>0.

Bét phuong trinh d cho tuong duong véi

2-x+3x <\ [2(x =55 +9) ~1 e 3-x+x < 2(x* =51 +9) (1)
X 1A , . , \ . 3 9
Deé thay (1) thoa man v6i x =0. Xét truong hop x> 0ta co (1)<:>T—\/;+1£ 2(x—5+—)
X \ X

bit i—\/;:t:>2+x:t2+6tathuduo’c

Jx x

r<-1 r<-—1
r<-1
t+1< 2(t2+1)<:> t>-1 ol [t2-1 C{p 1<:>te]R.
£+20+1<20+2 | (=120 -

Viy bét phuong trinh dd cho c6 nghiém x>0.

Nhdn xét.
Xin nhdc lai hai dang tong qudt dong bdc hai va dang dong bédc ba nhw cdc bai todn triede

af*(x)+bf (x)g(x) +cg’ (x) =0, a fz( )+bf (x) g (x)+¢f (x) g (x)+dg’(x) = 0.
Ap dung cho dang tong qudt chiva can: af +bg \/df +eg )

Cdc ban thiee hién binh phirong hai vé kém theo diéu kl_en dé quy vé dang phwong trinh dong bdc bédc hai c6 hinh
thiee vo rang hon.
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Bai toan 47. Giai bat phuong trinh Jx-2 > 1 (xeR).
J6(x*—2x+4)-2x 2
Léi gidi 1.
x>0
Diéu kién {x* —2x+4>0 x>0

6()c2 —2x+4) #2x

x —2x+4) 45 2(x-3)
Nhanxetx>0:>1/6 x —2x+4 -
1/ x —2x+4 +2x ,/ x’ —2x+4 +2x

Bét phuong trinh d cho tuong duong véi

2(Vx=2) 2 [6(x" —2x+4) ~2x = 2x— 4+ 2x > [6(x* ~2x+ 4) & 2(x=2)+2Jx 2 \6(x—-2) +12x

bat x—lzu;\/;zv thu duoc
u+v=0 u+vz0 u+v=0
2u+2v 2\6u’ +12v &

= =
4u® +8uv+ 4 > 6u” +12V° (u —2v)2 <0 u=2v

u=0

=2 2-20x  |(Vx-1) =3
<:>u:2v(u20;v20):>{u_ v@{x— B x<:> ( x—) B <:>\/;:\/§+1<:>x:4+2\/§

x=>2 x>2
Két luan bat phuong trinh d3 cho c6 nghiém duy nhat x =4+ 23
Loi gidi 2.

x>0
Diéu kién < x> —2x+4>0 < x20.

6()c2 —2x+4) #2x

Nhan xét x> 0= ,/6(x" —2x+4) = 4 +2(x=3) +6 > J4x’ =2[x|=2x= \6(x* —2x+4)-2x>0.

Bét phuong trinh d cho tuong duong véi

2(\/5—2)2,/6(x2 ~2x+4)-2x & 2x -4+ 23x > [6(x* ~2x+4) (1).

Xét x = 0 khong thoa man bat phuong trinh (1).

Xét truong hop x >0ta cd (1)@2(&—%j+22 6(x—2+ij (2).
x \ x

Dit \/_—i=t:>t2 :x+i—4;(2) tro thanh
X

Jx
2t+2>0 t>-1 t>-1
20+2>,/6(1°+2 i
( )©{4t2+8t+426t2+12©{2(t—2)2 so@{(t—z)2 —0"

x>2
t>0 x>2
:>{ =N 4 <:>{ S x=4+23

?=4 X+——4=4 x*—8x+4=0
X

So sanh diéu kién ta thu dugc nghiém x =4+ 2\/5 .
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Bai todn 48. Giai phuong trinh x —1++/x =v7x% ~17x+7 (xeR).

Lo gidi.

Diéu kién x> 0;7x* —17x+7 > 0.

Phuong trinh di cho twong duwong véi x—1+x/;=\/7(x2 —2x+1)—3x Pat x—1=u;"/x =v (v>0)ta thu duoc
u+v=>0 u+v=0 u+v=>0

? 3v2<:>{3uz—uv—2v2 =0©{(u—v)(3u+2v):0

u+v=NTu* -3 < 5 5
u +2uv+v =Tu" —

Xét hai truong hop xdy ra

u+v>0 [(u=20v>0 [x21 x>1 3+4/5
. = = = Sx= .
u=v u=v x—l:\/; x"=3x+1=0 2
utv>0 u<0;v=0 0<x<I 11-2410
& & R S x=——.
Bu+2v=0 " |2Jx=3-3x  |[4x=9x"—18x+9 9
So sanh diéu kién ta c6 nghiém S:{ll_g\/ﬁ;?ﬁ;\g}.

Bai toan 49. Giai bat phuong trinh 2(2-x)2v/x +V4x’ —19x+16  (xeR).
Loi giii,
19-+/105

8

>0 0<x<

Diéu kién =
' {4x2—19x+1620 >19+1/105
x_—

Bét phuong trinh bién doi vé 2(2 x \/;>\/4 x 2 P 3x bit x-2=q; Jx = b O ta thu dugc

2a=2b
> > 2a—-b>0 2a—-b2>0
2a—b>+4a —-3b" &
4az—4ab+b224az—3b2 b a) >O
b>a
Xét hai truong hop
{2a2b 2x+\/;S4
. = < x=0.

{2a2b {2x+\/;—4£0 2x++/x—4<0 OS\/;S\/g—l 1753

& 4 <©1<x<
b>a

g KRS TN e N
{1_19—\/@}
i~ |

Két hop diéu kién ta c6 nghiém S ={0} U

Nhdn xét.

Pé tim cdc hé sé an phu trong can thirc cac ban nén su dung dong nhat thirc nhu cdc bai toan truoc. Trong
triong hop bat phwong trinh, can c6 nhdn xét, danh gid, ldp ludn dé giam bét mét s6 truong hop, thanh thir néu
khéng thi 16i gidi sé rwom ra, ton kém thoi gian, cong sirc. Ngodi ra cdc ban can tim diéu kién va két hop nghiém
chinh xdc, boi nghiém thong thuong la mét khodng, doan hodc hop cdc khodang va diém, thao tac thir nghiém t6 ta
kha khé khén, do dé rat dé dan dén sai lam va ngo nhan.
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Bai toan 50. Giai phuong trinh 6 =3x ++/x +2+3x> —14x+12 (xeR).
Loi gidi.

x>0

3x? —14x+1220

Phuong trinh da cho tuwong duong véi

3(2—x)—\/;=2\/3(x2—4x+4)—2x 3(2-x)—x=23(2-x)" —2x

Pit 2—x=u;\x =v (v=0)thu duogce

Diéu kién {

> > 3u—v=0
3u—-v=2N3u"-2v- & ) 5 5 5
u”—6uv+v- =12u" — 8y
3u—v=0
3u—v=>0 3u—v=0
< & S<lu=v
u*+2uv—3v' =0 (u—v)(u+3v)=0 3
u=-3v

= <:> < x=1.
u=v

3u-vz=0 -10v=0 v<0
° <~ =
u=-3v u=-3v u——3v

Két hop diéu kién ta thu duogc nghi¢ém x=1.

x+vx?+2x-3
Vax? =2x+3

x+2) 0

{3u—v20 {uZO;vZO 0<x<2 {0<x<2
L4 =

=0

0

{x B (H¢ vo nghi€ém).

x_

Bai toan 51. Giai phuong trinh 1= (xeR).

Loi gidi.

o [ ¥ +2x=320 x>1
bicu kién =

4x* —2x+3>0

Phuong trinh da cho tuong duong véi x ++/x* +2x-3 = \/sz —(x2 +2x— 3) .

bat Vx*+2x-3 =y (»2>0)ta thu dugc

x+y=45x"-1' & xry=0
X2+ +2xy =5x" —y?

x+y=20
{x—i—yZO {x+y20

= = Selx=y

25 —xy—y*=0  |(x-y)(2x+y)=0
x —xy =y (x=y)(2x+y) {2x+y=0

{x+y20 x=0 {xZO 3
. = = Sx=—.
xX=Yy x=vx>+2x-3 2x=3=0 2

x+y>0 x<0 x<0 .
= = (H¢ vo nghiém).

2x+y=0 —2x:\/x2+2x—3 3x2—2x+3:0

Dbi chiéu diéu kién, két luan nghiém S = {%} ;
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Bai todn 52. Gii bit phuong trinh 2x —1—+/x < \/2(4x2 —3x+1)  (xeR).
Léi gidi. ;
biéu kién x > 0. Bat phuong trinh da cho tuong duong véi
2x-1-+/x < \/2(4x2 ~4x+1)+2x < 2x—1-x < J2(2x-1)+2x (1)

Pit 2x—l=a;/x =b (b>0) thu dugc

a<b a<b
b
a-b<\N2a*+2b* < | [a=b ol lazb o <
2 2 2 2 2 azb
a*—2ab+b* <2a*+2b (a+b) >0

Vay bat phuong trinh d4 cho nghiém dung v6i moi x thude tap xac dinh, tac 1a S = [0; +oo) .

Bai todn 53. Giai bit phuong trinh x-3Vx+2<vx*+7x+4  (xeR).
Loi gidi.
biéu kién x>0.
A 3 ~ 7 2 2
Bat phuong trinh da cho twong duong véi x+2-3Jx < \/x +Ax+443x S x+2-3/x < \/(x+2) +3x.

Dit x+2=a;Jx=b (a>0;b>0)ta thu duoc

a<3b a<3b
a-3b<a*+3b* < | [a>3b | [a=3b
a’ —6ab+9b* < a’ +3b* b(a—b)ZO

Xét cac truong hop
. a<3b@x—3J§+2<o@(\/E—l)(\/}—z)<o@1<ﬁ<2@1<x<4.

a>3b  [x=3Jx+2>0

° P = x=0.
{a23b - x—3\/;+220<:> J}zzc{xm
a=b20  |x—Jx+2>0 Jx<to [x<l

Két hop diéu kién ta c6 nghiém x>0.

Bai todn 54. Gii bit phuong trinh 2x —1—+x <V4x? ~7x+1 (xeR).

Loi gidi.
7+\/§
Biéukién{xzo o R
4x* —Tx+1>0 OSx£7_\/§
8
BAt phuong trinh da cho twong duong véi 2x —1—+x < v/4x*> —4x+14+3x < 2x—1—/x < J(2x 1) +3x |
a<b a<b
Pit 2x—l=a;Jx =b (b=0)thu dugc a—b<Va’+3b* < | [a=b | [a=b
{612—2ab+b2£az+3b2 {b(a+b)20
Xét hai truong hop
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. a<b©2x—\/;—1<0<:>(\/;—1)(2\/;+1)<0<:>\/;<1<:>x<1.
azb . o .
= { (Nghiém dang véi moi x thudc tap xac dinh).

b(a+b)>0
7+\/§

8
Tl 33

8

X2
Két luan bat phuong trinh di cho c6 nghiém

0<x<

Bai toan 55. Giai bit phuong trinh x+1-vVx-2<vx*+5  (xeR).
Loi gid.
X' +x+3

x+1++Vx-2

Piéu kién x>2.Nhin xét x+1-/x—-2 = >0 Vx>2.

Bét phuong trinh di cho tuong duong voi
2+l x—2-2(x+1)Vx -2 <x? +5 & 3x-6<2(x+1)Vx -2
x=2 x=2
9[3\/532(“1)@{4)8—x+2220©x:2

Bat phuong trinh da cho ¢6 nghiém S ={2}.

Bai toan 56. Giai bat phuong trinh 2x+2<+x-1+v3x’ +4x+5  (xeR).
Loi gidi.
bicu kién x>1.

2
Nhan xét 2x+2—~/x—1 :x+(\/x—l—%j +%>0 Vx2>1.
Bét phuong trinh d cho tuong duong véi
2x+2-Nx—1<33x" +4x+5 © 4x° +8x+4+x—1—-4(x+1)Vx -1 <3x° +4x+5
S X +5x-2-4(x+1)Vx-120 x> +2x+1-4(x+1)Vx-1+3(x-1)<0

Vx—1 x—1

& (x+1) —4(x+D)Vx-1+3(x-1)<0 = 1-4. +3. <0
(e +1) =4 DVa-T+3(x-1) e
bat x_1=t(t20)tacc')1—4t+3t2S0<:>(t—1)(3t—1)£0©l£t£1<:>1£ -l
x+1 3 3 x+1
< 2<x<5.

Vx—-1<x+1 x=1<x*+2x+1 X +x+2>0
= = , Sall
3Wx—-1>x+1 Ix—9>x"+2x+1 x =7x+10<50
Két hop diéu kién ta thu dugc nghiém S =[2;5].

Bai toan 57. Giai bat phuong trinh x+1—2v/2x—1<+/2x* +12x -2 (x € ]R) .
Loi gidi.
Diéu kién x> % :

Bét phuong trinh di cho tuong duong voi
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x+1-242x-1 S\/Z(x2+2x+1)+4(2x—1) & x+1-242x-1 S\/2(x+1)2+4(2x—1)

bat x+1=u;~2x=1=v (u>0;v>0) ta thu dugc

u—2v<0 u<2v u<2v )
<
u-2v<\2ul + ' < ([u=2v=0 | lu=>2y sl |lu=2v @{u v
2 2 2 2 2 u=2v
u —4duv+4v- <2u” +4v u +4uv>0 u(u+4v)20

Vay bit phuong trinh di cho co nghiém x > % 7

Bai toan 58. Giai bat phuong trinh 2(x+1)<3vx—-1+v4x* +9x+3  (xeR).
Léi gidi I.

Piéu kign x>1.

Phuong trinh d& cho twong duong 2(x-+1)-3vx—1< [4(x* +2x+1)+x-1 (1)

bat x+1=a;vx—1=b(a>0;b>0)tacd

2a<3b 2a<3b
(1) 2a-3b<N4a’ +b* < | [2a>3b o [2a=3b
4a’ —12ab+9b* < 4a* + b’ b(2b-3a)<0

Xét cac truong hop xdy ra sau
" 20<3h S 2x+2<3Vx-14x" +8x+4<9x -9 = 4x° —x+13<0 (VO nghiém).

{2a >3p {2x+223\/x—1
= =

b=0

x=1.
x=1
{2a23b 2x+22>3vVx-1 4x* +8x+4>9x-9 4x* —x+13>0
= = = < xelR.
2b<3a 3x+3>2Ux-1 Ox*+18x+9>4x—4 9x* +14x+13>0

Két hop diéu kién ta thu duogc nghi¢m x>1.
Loi gidi 2.
bicu kién x >1.

Phuong trinh da cho twong duong 2(x+1)—3vx—1< \/4(x2 +2x+1)+x—1 (1)

2_
Nhan xét 2(x+1)-3Jx1=—% “X¥13  _gysy,
2(x+1)+3v/x -1

bat x+1=a;\x—-1=b (a >0;62>0;2a >3b) thi (1) tro thanh
h=0
(1) 2a-3b<~4a’ +b* < 4a” —12ab+9b° <4a’ + b’ <:>b(2b—3a)£0<:{3 22
az
Xét cac kha nang
» b=0cJx-1=0x=1.
> Truong hop 3a > 2b hién nhién do 3a > 2a >3b>2b.
Két hop diéu kién ta thu dugc nghiém S =[1;+0).

Bai todn 59. Giai bat phuong trinh Vx” +x+1+x22Vx*+3x+3  (xeR).
Loi gidi.
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Piéu kién xeR.
Bét phuong trinh di cho tuong duong voi Vx> +x+1+x > 2\/3(x2 +x+ 1) —2x%.

biat VX' +x+1=y (y>0) ta co

y+x20 x+y=0 x+y=20
<~
ox* +2xy—11y° >0 |(x—y)(9x+11y)>0

+x2243y" -2x" <
4 d {yzvtxz+2)cy212)/2—8)c2

Xét hai truong hop
x+y=20 2x2>0
. x—y20 <Sx2y & x20.

9x+11y =0 9x+11y >0
X+y>0 x+y=0 VXt +x+1>—x
\x? > x+120
o {x-y<0 o{x<VX¥+x+lo iV Hx+l>x <:>{ Al x<:>{ & -1<x<0.

<0
9x+11y<0  |20x<0 x<0 x<0 %

Két hop hai truong hop va diéu kién ta thu dwoc nghiém x> —1.

Bai toan 60. Giai phuong trinh vVx* + x—2 +x=2++/4x> —x -2 (x € ]R) .
Loi gidi.

X +x-220
4x* —x-220
Phuong trinh da cho twong duong véi

\/x2+x—2+x—2=\/3(x2+x—2)+(x2—4x+4)<:> xz—i-x—2+x—2=\/3(x2—i-x—2)—i-(x—2)2
Pit Vx*+x-2=u;x-2=v (uZO),khid(')

5 x>
Sx +x-220
x<=2

biéu kién {

— u+v=0 u+v=>0
(1)<:>u+v= 3ut+vi &9 , .,
u’ +2uv+vi =3u+v u(u—v)=0
Xét hai truong hop
Vi +x=2+x-2>0
u+v=0 VX +x-2+x-2>0 X A A
& <9 x=1 (H¢ vo nghiém).
u=0 ¥ +x-2=0
x=-2
{u+v>0 {uzo,wo x>2
= = =
u=v u=v X+x-2=x-2
>0 x>2
= = 6 (Hé vo nghiém).
{x2+x—2=x2—4x+4 X=— s s )

Vay phuong trinh da cho v6 nghi¢m.

Bai toan 61. Giai phuong trinh 2vx” +3x+3 +x+1=v9x" +23x+19  (xeR).
Loi gidi .

bicukién xeR.

Phuong trinh da cho tuwong duong véi
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24/x +3x+3 +x+1:\/5(x2+3x+3)+4(x2+2x+1) & 24x% +3x+3 +x+1:\/5(x2+3x+3)+4(x+1)2

bat Vx’ +3x+3 =a;x+1=b (a > 0) ta thu dugc phuong trinh

2a+b2>0
> > 2a+b=>0 2a+b=>0
2a+b=+5a" +4b" < s 5 5 5300 " &S<la=b
da” +4ab+b” =5a" +4b a —4ab+3b"=0
a=3b
Xét hai truong hop
. |2a+b=0 a>0;0=>0 x=-1 x>2-1 o
> & S, ) & (H¢ vo nghiém).
a=b a=>b X +3x+3=x"+2x+1 x=-2
. [2a+b>0 [a>0;p>0 [x2-1 x>-1 J33-15
X8 & = 5 & 5 Sx=———.
a=3b a=3b X +3x+3=9(x" +2x+1) 7 |8x2 +15x+6=0 16
So sanh diéu kién ta thu dugc nghiém S = {%} .
Loi gidi 2.

Ditukién xeR.
Nhan xét x = —1khong thoa man phuong trinh ban dau. Xét truong hop x # —1, phuong trinh tré thanh

«[x2+3x+3 5(x2+3x+3)
-  4+1= NPT Y .G
x+1 (x+1)

N 2t+12>0 2t+120 a1
pat Y thuduge 2 +1=V57 14 = | sy =
x+1 4" +4t+1=5t"+4 " =4t+3=0 t=3
x=>-1 {xz—l
=

2Wrt 343 bxtl=5(x2 430 +3) +4(x+1) <2 +4

5 (H¢ vo nghi€ém).

X =—

> t=loVxX+3x+3=x+1< ) )
X +3x+3=x"+2x+1

> tzsﬁmzs(m)@{ o!: LB

x2+3x+3:9(x2+2x+1) 8x>+15x+6=0 16

So sanh diéu kién ta thu dugc nghiém S = {%} .

Bai toan 62. Giai phuong trinh v/1—x* +1—2x =2v14x” —12x +1 (x € R) .
Loi gidi.
Diéu kién —1< x <1;4x* —12x+1>0. Phuong trinh d4 cho twong duong véi

J1-x +1—2x:2\/3(4x2 —4x+1)-2(1-x") & V1-x* +1—2x:2\/3(1—2x)2 -2(1-x%)

bat V1-x* =a;1-2x=b (a>0)taco

: 5 a+b=>0 a+b=>0
a+b=23a" -2b" & 5 3 5 , & 5 R
a +2ab+b"=12a" —8b 1la” —2ab-9b" =0
a+b>0
a+b>0 a+b>0 [a+b=0
= <sla=b = Vv
(a—b)(11a+9b):O a=>b 11a+96 =0
11a+96 =0
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Xét hai truong hop xay ra
a+b=>0 a>0;b>0 —ISxSl —léxél
o 5 = _p = 2 = 2 ©x=0.
% ‘= 1-x* =4x* —4x+1 x(5x—4):0
>
a=>0 @20 a=>0 s
2 a=0 I-x"=0 -
o ja+b20 < —gaZO <43a<0 = . 0<:> 2 O(Hevonghlem).
= —2x=
11la+95 =0 11a+9b =0 11a+9h=0

Vay phuong trinh da cho c¢6 nghiém duy nhat x=0.

Bai todin 63. Gidi phuong trinh x> +2vx* —1=33x' —2x+2  (xeR).
Loi gidi.
Diéu kién |x|21.

Phuong trinh da cho bién doi vé x” +2vx* —1=3,/3x* - 2(x" -1)

bat x’ =a;Vx*—1=b (a=1;b>0)ta thu duoc

a>l;b>0 azl;b>0 a>1:6>0
= N
a+2b=3\3a —2p>  |a’ +4ab+4b*=9(3a’ -2b*) 7 |13a> ~2ab-11b" =0
az>l;b>0
=N Sa=box =vx' -1 x' —x*+1=0 (Vo nghiém).
(a—b)(13a+11b):0

Vay phuong trinh da cho v6 nghiém.

Bai todn 64. Giai phuong trinh Vx> +x—6 ++/x =v3x* +4x-18  (xeR).
Léi gidi 1.
X +x-6>0
Diéu kién { x>0 Sx>2.
3x +4x-18>0
Phuong trinh di cho quy vé Vx* +x—6 +x/;:\/3(x2 +x—6)+x.
Pit VX’ +x—6 =u;\x =v (u=0;v > 0)thu dugc
u=0;v>0 u>0;v>0 u>0;v>0 u=0
= = &
u+v=-3u*+* u’ +2uv+v: =3u’ +v7 u(u—v):O
. u=0c>x2+x—6=Oc>(x+3)(x—2):0<:>xe{—3;2}.
. u:v<:>\/x2+x—6=\/;<:>x2—6=0<:>xe{—x/g;x/g}.
Péi chiéu diéu kién, két luan nghiém S = { 2.6 } .
Lai gidi 2.

A g en X 4+x-620;x>0
bicu kién S x=>2.
3x* +4x-18>0
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2 2
Phuong trinh da cho twong duong voi 1/L)C6+1:1/w<:> /x—§+1+1—\/3(x——+1 +1
X X X
0
1

bat ‘/x—é+l =1 (¢>0)thu dugc t+1_\/3t2+1<:>t2+2t+1=3t2+1c>t(z—1):0<:{
X

x=2

> t=0<:>x2+x:6<:>{
x=-3

> t=1<:>x—§=0<:>x2=6<:>x=\/€vx=—\/g.

X

Quan sat diéu kién, két luan nghiém § = {2; \/E } .

Bai toin 65. Gidi phuong trinh x +2vx* +x-2 =5 +9x-10  (xeR).
Loi gidi 1.
N x>0
bicu kién 5 < x>1.
X +x-220

Phuong trinh da cho twong duong voi Jx+24x  +x-2= \/S(xz +x—2) +4x
Pat Vx =a; Vx> +x-2 =b (a>0;b=0)ta quy vé
{a+2b:«/5a2 14 @{a2+4ab+4b2 =5a” +4b° @{a(a—b)zO@a:b

a>0;b>0 a>0;b>0 a>0;b>0

x2>1 x>1

=x"+x-2 )
@{x X +x @{x ex2
Viy phuong trinh d cho c¢6 nghiém duy nhat S = {\/5 } .
Loi gidi 2.
x>0

Diéu kién | o xzl.
X +x-220

2 _ 2 _
Bién ddi vé dang \/;+2\/x2+x—2:\/5(x2+x—2)+4x<:>1+2\/x X 2:\/5.x X 2-|-4

x x
2
it ,/w =1t (¢>0) ta thu dugc
x

t=0
1+2t=\/5t2+4<:>4t2+4t+1=5t2+4c>t(t—1)=0c>{ :>t:1<:>x2:2:>xe{—ﬁ;ﬁ}.

Quan sat va két hop diéu kién, suy ra phuong trinh da cho ¢6 nghiém duy nhit S = {\/5 } .

6= x+2x

Bai toan 66. Gii bat phuong trinh >1  (xeR).

3—3x* —14x+27 -

Loi gidi.
x>0

3-43x"—14x+27 #0

biéu kién {
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2
Nhan xét 3 — 3x2—14x+27=3—\/3(x_%j %<3 %<0.

Bét phuong trinh d cho tuong duong véi
6—x+2+/x > 3-33%* =14x 4127 <:>3—x+2\/;2\/3(x2 —6x+9)+4x (1),

u+v=>0 u+vz=0
=
u(u—v)SO

Pt 3-x=u;2Vx =v (v20)taco (1) Su+v2V3ul +v &3 = JJ
u +v +2uvz3u” +v

Xét cac kha nang xay ra

u+v20 [3-x+2Jx20 [x-2Jx-3<0 [Jx<3

° uz20 <<<3-x20 & 9x<3 &9x<3 <1<5xL3.
us<v 3—x<2Jx x+24/x=320 [Jx=1
u+v20 [3—x+2x>20 [x-2Jx-3<0 [Jx<3

° u<0 <<3-x<0 Sax23 & 9x2>3  (HE vo nghiém).
uzv 3—x22x x+24x-3<0  [Jx<1

Vay bat phuong trinh da cho c6 nghiém S =[1;3].

1+\/;

Bai toan 67. Giai bat phuong trinh ————— <1 xeR).
x+Vx*+x+1 ( )

Loi gidi.
bicu kién x>0.

Bat phuong trinh da cho twong duong véi 1+vx < x++/x% +x+1 <:>1—x+x/;£\/(l—x)2+3x.

[(u+v=0

u+v<0 u+v<0 {V:O
Bétl—x:u;\/;:v (vZO)thiLH-vS w+3v < (u+v=0 Sl lu+tvz20 slu+v<0
{uz+3vz2uz+2uv+v2 {V(V—M)ZO u+v=0

_{vku

Xét cac truong hop
. u+v20 l-x+/x>0
v=0 \/— 0

" u+v<0s x_\/;_1>0<:>\/521+\/§<:>x23+\/§.
x>0 2 2

] {u+v20©{l—x+\/;20 {x—\/;—lso s J5-1 32J§'

= —<:,>0< <
1-x>x $+x <1<0

Két hop tat ca cac truong hop ta c6 nghiém S = { 3 2\/_} {3 +2\/§ ;+oo] )

Il
(e

<X

v>u

Bai todin 68. Gidi bt phuong trinh v/x—1++vx* +x+5 <v/2x> +4x+8 (xeR).
Lo gidi 1.

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN PANG TIEN PONG - QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 51

Diéu kién x>1.
Bét phuong trinh di cho tuong duong voi vx—1++x% +x+5 S\/Z(x—l)+2(x2 +x+5) .
bat Vx-1=a;Vx’ +x+5=b (a=0;b>0)ta dugc
a+b<~2a* +2b* & a* + 2ab+b* <2a* +2b* < (a—b) >0 (Hing bit ding thirc).

Vay bat phuong trinh nghiém diing véi moi gia tri x thudc tap xac dinh, tirc 1a S = [1; +oo) ]

Loi gidi 2.
bicu kién x>1.
Bat phuong trinh da cho tuong duong voi

Nx=1++x*+x+5 s\/z(x—1)+2(x2+x+5) o f;lﬂs\/z.f;lu
X +x+5

X +x+5
it /z’c;lS:t(rzo)tathuduqct+1s\/2z2+2@t2+2t+1szt2+2@(z—1)220 (%)
x*+x+

Nhan thiy (*) nghiém dung v6i moi gid tri thuc 7 nén suy ra tip nghiém S = [1;+00).

Loi gidi 3.
bicu kién x>1.
Bat phuong trinh da cho twong duong véi

x—1+)c2+x+5+2\/()c—1)(x2 +x+5) 32)62-f—4)c+8c:>2\/()c—1)(x2 +x+5) <xX*+2x+4 (1)

Va>0;b>0: (\/Z—\/E)z >0 2vab <a+b=2|(x—1)(x* +x+5) < (x=1)(x* +x+5) = x* + 21 +4
Do d6 (1) nghiém ding v6i moi x>1. Két luan S =[1;+).

Léi gidi 4.

Diéukién x>1.

Ap dung bat dang thirc Bunyakovsky ta co

2 2
(x/x—l-i-\/xz +x+5) :(l.x/x—1+1.\/x2 +x+5) <(P41)(x =142 +x45) = 26> + 4x+8
SVx—1+Vx +x+5< \/x—1+\/x2+x+5‘éx/2x2+4x+8

Nhu vay bat phuong trinh da cho hién nhién ding v6i moi gia trj x thudc tap xac dinh.
Két luan tip hop nghiém S = [1;+00).

Bai todn 69. Giai bit phuong trinh Véx+1+vx* ~2x>V2(1+x)  (xeR).

Loi gidi.
biéu kién &S| 4
x(x—2)20 >

Bét phuong trinh d cho tuong duong véi

Vax+ 14427 = 2x 22 |x +1| & Vax + T +4x? = 2x 2|2 (x +1)’
e VAT =202 2 - 2x) +2(4x +1) (1)
bat Vda+1=a;Vx’ -2x=b (a2 0;b>0)ta co
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()ea+b> 2(a2+b2) < at+2ab+b? 22(a2+b2)©(a—b)2 <0< a-b=0
@4x+1=x2—2x@x2—6x—1=0@xe{3—m;3+\/ﬁ}
Két hop diéu kién ta thu dugc nghiém § = {3—@;3+@}.

Loi gidi 2.
N dx+1=20 _lgxg()
bicu kién 5 >0<:> 4
x(x— )_ x>2

. . 1
Nhan xét bat phuong trinh khong théa man véi x = R

Ngoai truong hop trén ta ¢ v/4x +1 > 0, bt phuong trinh di cho tuong dwong voi

\/4x+1+\/x2—2x2\/§|x+1|<:>x/m+\/x2—2x2\/2(x+1)2
2 2
& VAx+1+Vx* - 2x Z\/Z(xz—Zx)+2(4x+l)<:>1+\/x 2 2\/2 X 2%,

4x+1 " 4x+1

2_
¥ —2x =1 (¢>0)thu dugc
4x+1

141220 42 &2 42042220 42 & (1-1) <01 =1
<:>4x+1:x2—2x<:>x2—6x—1:O<:>xe{3—x/E;3+\/E}.
Két hop diéu kién ta thu dugc nghi¢m S :{3—@;34&%}.

Loi gidi 3.
N dx+1=20 _lgxg()
bicu kién 5 >0<:> 4
x(x— )_ x>2

Ap dung bét dang thirc Bunyakovsky ta c6

(VAT —2x)2 <(P42)(dx+14x° ~2x) = 2(x + 2x+1) =2(x +1)
N e BT e S e T S BT

Bét phuong trinh di cho c6 nghiém khi (*) xay ra ddu dang thac

L Vax+1 Jxt=2x
1 1

@4x+1=x2—2x@x2—6x—1=o@xe{3—@;3+JE}.

Quan st diéu kién ta thu dugc nghiém S = {3 —J10;3+4/10 } .

Bai todin 70. Gidi phuong trinh \2x—1+3x* +3x—1=vx’+9x—4  (xeR).
Loi gii.

g 1
biéu kién xZE.

Phuong trinh da cho twong duong voi +/2x —1 +\/)c2 +3x-1= \/3(2x—1)+x2 +3x-1.

bat V2x—-1=a;Vx* +3x—1=b (a2 0;b > 0) ta thu duoc
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a+b=+3a’+b* & a*+2ab+b>=3a’ +b° <:>a(a—b)=0c>{ B

a=
Xét hai truong hop

. a:0c>2x—1=0<:>x:%.

=0
o a=b2x—-1=+/x"+3x-1 <:>2x—1:x2+3x—1<:>x2+x=0<:>{x

x=-1

Dbi chiéu diéu kién ta co nghiém S = {%} .

Bai todn 71. Gidi phuong trinh 2¢2x—3 +vx* +3x—4 =¥’ +19x-28  (xeR).
Lo gidi 1.

biéu kién x> % .

Phuong trinh di cho tuong duong v6i 242x—3 ++/x* +3x—4 = (8(2x-3)+ x> +3x—4 .
Dit V2x-3 =a;\x* +3x—4 =b (a>0;b>0) thu dugc

2a+b=+8a’+b* < 4a’ +4dab+b* =8a’ +b° @a(a—b)zO@{

a =

° a:0<:>x:§.
2

° a:b<:>\/2x—3:\/m<:>x2+x_1=0<:>xe{_1_2\/§;_1+\/§}.

2
So sanh diéu kién ta thu dugc nghiém S = {%} .
Loi gidi 2.

biéu kién x> % .

Nhan xét x = % 12 mot nghiém cua phuong trinh ban dau. Phuong trinh d cho tuong duong véi

2 o 2 _
2\/2x—3+\/x2+3x—4=\/8(2x—3)+x2+3x—4<:>2+\/—x 3 4:\/8+—x t3x-4
2x=3 2x-3

2
Pit ,/%zt(tZO)tathuduqc 2it=~8+ o +dtrd=r 18 t=1x+x=1 ().
x_

Phuong trinh (1) v6 nghiém véi x > % . So sanh diéu kién va két luan nghiém S = {%} .

Nx =2+ +x =7 g

Bai toan 72. Gii bat phuong trinh 21 (xeR).
10x* +9x+2 —7

Loi gidi.

Diéu kién x>2.

Nhan xét x>2=10x +9x+2>60>49 = J10x> +9x+2 > 7.
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Bét phuong trinh di cho tuong duong voi

Nx=2+x+x=T7>10x> +9x+2 —

o Wr—2 +4/% +x>\/10x+x (x— 2@2/ > |
x+x

=1(>0)ta thu dugc 2t +1210—7" < 46> +41 +1210—1* < 562 +4t-9 >0

x—2
X +x

Pit

=% >lox-22x+xox7+2<0 (1)
X +Xx

Bét phuong trinh (1) v nghiém. Do d6 bat phwong trinh da cho v6 nghiém.

3W2x—1++x*+1-

Bai toan 73. Giai bat phuong trinh > <1 (xeR).
245x* =2x+6 -5

< (t-1)(5t+9)2 0 t2 1<

Loi gidi.

1
xX2>—

biéu kién 2 & x >l.
25 —2x+6 %5

Do d6 ‘v’x>%:>(2x—1)(10x+1)>0<:>10x2—8x—1>0:>4(5x2 ~2x+6)>25=2\5x" ~2x+6>5.

Bét phuong trinh di cho tuong duong voi

3V2x—14+Vx2+1=5<25x2 =2x+6 =5 3/2x =1 ++/x? +1<2\/5 x +l 2x 1)
bat V2x—-1=v;vx’ +1=u (u>0;v > 0) ta thu duoc

u+3v <250 —v < ut +6uv+N? S4(5uz—vz)<:>19uz—6uv—l3v2 >0

<:>(u—v)(19u+13v)20©uZv<:>\/x2+l2\/2x—1 S xP-2x+2>0<xeR

Két hop tat ca cac truong hop ta thu duge nghiém S = (%, +ooj .

3x=1+24Ux*+x+3-6

Bai toan 74. Giai bat phuong trinh >1  (xeR).

V11x* +5x+35-6

Loi gidi.

Diéu kién x> % :
Nhan xét 11x> +5x+35>36 = /11x* +5x+35-6> 0V > % Bét phuong trinh di cho tuong duong véi

V3x=1+2Ux? +x4+3-6>V11x* +5x+35-6 = 3x—1+2Vx* +x+3 Z\/ll(x2 +x+3)—2(3x—1) .
bat V3x—-1=a;vx’ +x+3=b (a>0;b>0)ta thu dugc

a+2b>\11b* =2a* < a®> +4ab+4b* >11b* —=24° < 3a*> +4ab—Th* <0

& (a-b)(3a+7h)S0 ashb o VIx—-1<VxX’ +x+3 x> —2x+420  (*)

Bét phuong trinh (*) nghiém dung véi moi gia tri x thudc tap xac dinh. Vay S = [%;+ooj .
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Bai todin 75. Gidi bt phuong trinh vx* +x+1+2vx’ +2x+3 <A9x* +13x+17  (xeR).

Lai gid
biéu kién x € R. Phuong trinh da cho tuong duong véi
VA2 +x+1+ 20 %2 + 2% +3 s\/S(x2 +x+1)+4(x2 +2x+3)

bat Vx’ +x+1=a;vx* +2x+3 =b (a > 0;b>1) ta thu duoc

a+2b<+5a* +4b* < a’ +4ab+ b’ <5a° +4b* <:>a(a—b)20

Sazbo X +x+12x+2x+3ox<2
Vay bat phuong trinh d cho c6 nghiém § = (—0;-2].

Bai todin 76. Gidi bt phuong trinh \x* +2x—3 +vxX* +x—2 <4’ +6x-10  (xeR).
Loi gidi 1.
x>1
x<-3
Bét phuong trinh di cho tuong duong voi
Var +2x-3 4+ x b x-2 < 27 +20-3) 42 (22 +x-2)

biéu kién {

Pit \x? +2x -3 =a;Nxi+x-2 =bh (a=0;b>0) ta thu dugc
a+b<~2a* +2b* <:>a2+2ab+b2<2a2+2b2c>(a—b)2>0c>a¢b

<:>\/x2+2x—3 ;t\/x2+x—2 S +2x-3#x*+x-2<x=1

. X x>1
Keét hop diéu kién ta c6 nghiém
x<-3
Loi gidi 2.
x>1

biéu kién
x<-=-3

Bét phuong trinh da cho twong duong véi Vx> +2x—3 +4/x> +x—2 < \/2(x2 +2x—3)+2(x2 +x—2)

Ap dung bét dang thirc Bunyakovsky ta c6

(\/x2+2x—3 +\/x2+x—2)2 <(1P+17)(x? +2x=3+x7 +x-2) =2(2x7 +3x - 5)

= \x? +2x =3 +4/x° +x -2 <A4x’ +6x-10 (1)
Bét phuong trinh di cho 13 trudng hop (*) khong xay ra dang thirc

<:>\/x2+2x—3 ¢\/x2+x—2 S +2x-3#x’+x-2<x#1.
Két luan nghiém twong tu 101 giai 1.
Loi gidi 3.
x2>1

biéu kién
x<-=-3

Bét phuong trinh di cho tuong duong voi \/(x—l)(x+3) +\/(x—1)(x+2) < \/Z(x—l)(2x+5)

Nhéan xét x =1khong thoa man (1).
» Xét truong hop x >1thi

(1)-
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V3 +3x+2 <\[2(2x+5) © 2x+5+2x? +5x+6 <4x+10

& 2Vx% +5x+6 < 2x+5 < 4(x +5x+6) <4x” +20x+25 (Hién nhién).
» Xét truong hgp x < -3 thi

(1)<:>\/—(x+3) +\/—(x+2) <\/—2(2x+5)
S 2x—5+2YxX° +5x+6 < —4x—-10 = 24X  +5x+6 < —2x—5 (2)

Bét phuong trinh (*) nghiém ding véi x < 3.
x>1

Két luan nghiém ctia bat phuong trinh dé bai 1a [ o* o
x S —

Bai todn 77. Gidi bt phuong trinh vx> —3x +V/x> =5x+4 <J4x’ —16x+8  (xeR).
Loi gidi 1.
x=4
x<0
Bét phuong trinh di cho tuong duong voi
x*=3x+x’ —5x+4+2\/x(x—3)(x—1)(x—4) <4x’ -16x+8 < 2\/x(x—3)(x—l)(x—4) <2x”—8x+4

biéu kién {

<:>(x2 —3x)+(x2 —5x+4)—2\/(x2 —3x)(x2 —5x+4) 20<:>(\/x2 —3x =/ —5x+4)2 >0 (*)

z 2 x>4
Bat phuong trinh (*) hién nhién. Do d6 ta c6 nghiém { -
x <
Loi gidi 2.
x=>4

biéu kién
x<0

Bét phuong trinh d cho tuong duong véi \/)c2 —3x+ \/)c2 —-5x+4< \/2()62 —3x)+ 2()62 —5x+ 4)

bat Vx® —3x =u;vx’ —5x+4 =v (1> 0;v > 0) ta thu duoc u+v<v2u’ +2v (1)
‘v’aZO;bZO:(a—b)2 >0=2ab<a’+b’ :>(a+b)2 S2(a2 +b2):>a+bs,/2(a2 +b2)

Do d6 (1) hién nhién. Vay ta c6 tap nghiém § = (—o0;0]U[4;+).

Loi gidi 3.

x>4

x<0

Nhéan xét x = 0 thoa man ]oét phuong trinh da cho.
Ngoai truong hop trén, bat phuong trinh da cho twuong duong voi

biéu kién {

2 2
VP =3x +4/x* =5x+4 S\/2(x2 ~3x)+2(x?~5x+4) @1+\/—x ox+d s\/2+2.—x ribht

x°=3x x—3x
2
BétJ%zt(tZO)taduqc l+t£\/2t2+2<:>t2+2t+1£2t2+2<:>(t—1)220 (Hién nhién).
X —JX

Viy bét phuong trinh di cho ¢6 nghiém x>4v x<0.

Bai toan 78. Giai bit phuong trinh Vx* ~x +4/x -2 </5x* —6x+2  (xeR).
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Loi gidi 1.
Didu kién x> 2.

Bét phuong trinh d4 cho tuong duong véi v x* —x ++/x -2 S\/S(xz—x)—(x—2) ©1+\/ x2—2 S\/S— x=2

2
X —x X —x
x—2

X —X

bit =1t (#>0)ta thu dugc

1+1<V5-P P +2u+1<5-P o +t-2<0
& (t-1)(t+2)<0 <1 x-2<x’ —x < x* +2 >0 (Hién nhién).
Vay bat phuong trinh da cho c6 nghiém S =[2;+00).
Loi gidi 2. ,
biéu kién x > 2. Bat phuong trinh da cho twong duong véi
X7 =24 2% —3x7 +2x <5x7 —6x+2 < VX —3x7 +2x < 2x7 —3x+2
& x' =307 +2x <4x* +8x% +4-12x(x* +1)+9x7
S 4x* =13x° +20x° ~14x+420 < 4x* —14x* +20x* —14x+4+x >0 (*)
Nhan thay

4x* —14x" +20x" —14x+4+x20=2(x" = 2x+1)(2x° =3x+2)+x=2(x 1)’ (20" —3x+2) +x>0,Vx 2 2.

Do d6 (*) nghiém dung véi x > 2 . Két luan nghiém S = [2;+oo) .

Bai todn 79. Gidi phuong trinh x+x* +x° =2 =\3x +4x’ =6 (xeR).
Loi gidi.
X +x-2>0

Piéu kién
3 +4x*—-6>0

Phuong trinh d cho twong duong véi x++/x’ +x° =2 = \/3(x3 + x° —2)+x2
x+y=0 {x-i—yZO

bat Vx'+x* -2 =y (y20)ta thu dugc x+y=4/3y" +x° @{
y(x-y)=0

X'+ 2xy+yT =3y" +x°

{x+y20 {\/x3+x2—2+x20 {Vx3+x2—2+x>0
° < <

(x—1)(x2+2x+2)=0©x=1'

y=0 ¥ +x'-2=0

{x+y20 N +x7=24+x2>0
® =
X T x=AxX+x*-2

Thir lai nghiém, két luan S = {1; 24

x>0
@{ )

Bai toan 80. Giai phuong trinh 4x = Vx’ +4x> =5 + \/2(x3 +2x°=5)  (xeR).
Loi gidi.
X +4x° =520

Piéu kién
2x  +4x*-10>0

Phuong trinh di cho twong duong vdi 2.2x —/x’ +4x> =5 = \/2(x3 +4x —5) —4x’ (reR).

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN PANG TIEN PONG - QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 58

bat 2x =u;v/x’ +4x* =5 =v (v20) ta thu duge
2u—v=0 {2u—v20

Qu—v=v2v'-u’ & R )
Su —4uv—v° =0

4u* — duv +v* =207 —u?

2u>v

2u—v=>0 {u:v
<:>{(u—v)(5u+v):0<:> 2u—v 20
{5u+v:0

u=v 4> =x +4x* -5

2u>v x>0
u { @{ <:>x=%/§.

2u-v=0 Tu>0 u=>0;v=>0 0 x=0 (V6 nghiém)
. & & Su=v=0& 0 nghiém).
Su+v=0 Su+v=0 Su+v=0 i +4x*=5=0 ghie

Thr lai, vy phuong trinh da cho c6 nghiém S = {i/g } .

Bai todn 81. Gidi bt phuong trinh Vx+2 +y/x* +x-2 <\3x’ +4x-4  (xeR).
Loi gidi.

x+220 x>-2
Pidukién X’ +x-2>0 < (x—l)(x2+x+2)20<:>x21.

30’ +4x-420 (37 +4x-420

Bét phuong trinh d cho tuong duong véi vx+2 ++/x* +x=2 2\/3(x3 +x—2)+x+2
bat Vx+2 =a;vx’+x-2=b (a>0;b>0) ta thu dugc
a+b>+\3a*+b* < a*+2ab+b*>3a’ +b’ @a(a—b)éO@aSb

Sx+2<xr+x-2<%° Z4<:>x23/2
Két luan nghiém S =[§/Z; +00).

Bai todn 82. Gidi phuong trinh 2v2x—1+vx’ +2x—7 =3x' +18x-27  (xeR).
Loi gidi.

3x° +18x-27>0
Diéu kién { x z%

X +2x-720

Phuong trinh da cho tuong duong voi

22T+ +2x-7 = [6(2x—1)+3(x +2x-7).
bat V2x-1=a;Vx’ +2x—7 =b (a2 0;5 > 0) thu duoc

2a+b=+6a+3b* < 4a’ +4ab+b* = 64> +3b* < 2(a—b) =0

<:>a:b<:>2x—1:x3+2x—7<:>x3:6<:>x=3/g
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Thir lai thiy gia tri nay thoa man phuong trinh ban dau. Két luan nghiém S = {{/6 } .

Bai toan 83. Giai bat phuong trinh
2\/x2+x+1+\/x3+x2+x—3S\/6x3+9x2+9x—16 (xe]R).

Loi gidi.
2
x +x+1>20

. x—1)(x*+2x+3)>0

bicu kién < x> +x* +x=3>0 @{( )( ) x>l
6’ 105 10x_1650 LOF +9x°+9x-1620

Bét phuong trinh d cho tuong duong véi

2\/x2 +x+1+\/x3+x2 +x-3 S\/3(x2 +x+1)+6(x3+x2 +x—3)
bat VX’ +x+1=u;Vx’ +x* +x -3 =v (u>0;v>0) ta thu duoc

2u+v<\3ut +6v S dut +duv+v <3P+ 60 S ut +4uv—5v7<0

<:>(u—v)(u+5v)$0<:>u$v<:>\/x2+x+1 S\/x3+x2+x—3

SxX+x+1<xX +x+x-3 X Z4<:>x23/2
Két hop diéu kién ta thu duge nghiem § = Y4;+e0).

Bai toan 84. Giai bat phuong trinh
2/x? = 2x +3¢3%° +x° —2x -2 >/9x +25%° —50x 18 (xeR).

Loi gidi.
x(x=2)=0 x(x=2)=0
Pidukign {3x’+x* 2x-220 < (x-1)(3x" +4x+2)20 < x>2.
9" +25x" =50x—18 |(9x +25x> ~50x)-1820
Bét phuong trinh di cho tuong duong voi
24 20+ 330 4o - 202 2 f16(x — 2x) +.9(x + - 2x-2)

Pit Vx? —2x = a3 +x2 —2x—2 =b (a=0;b>0)ta thu dugc
2a+3b>+16a*> +9b* < 4a* +12ab+9b*> > 16a” +9b* <:>12a(a—b)£0
x=0vx=2
a=0 x*=2x=0 x(x—2):0
= = b= = 2
a<b X =2x<3x +x?-2x-2 3x°>2 xZi/;
Két hop diéu kién ta thu dugc nghi¢ém x>2.
Bai toan 85. Giai phuong trinh
3\/2x2+x=\/5x3+13x2+4x—10+\/x3+3x2+x—2 (xe]R).

Loi gidi.
2x +x>0

Diéu kién {x* +3x* +x—-2>0
5%’ +13x* +4x-10>0
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Phuong trinh di cho tuong duong véi 3v/2x% +x —vx’ +3x> +x—2 = \/5(x3 +3x° +x—2)—(2x2 +x)

Pit 22 4 x =a:x +3x% +x -2 =b (a>0;b>0)taco
3a—b=+5b>—a*> = 94> —6ab+b* =5b> —a* < 5a> —3ab—2b* =0

a=b
<:>(a—b)(5a+2b):0c>
S5a+2b=0
o a=b<:>2x2+x=x3+3x2+x—2<:>x3+x2—2=0<:>(x—1)(x2+2x+2)=0<:>x=1.
x=0
Sa+2b=0 a=0 2x° +x=0 1 e ~
. = & Ll x=—= (HE vo nghi€ém).
a>0;b>0 b=0 X +3x2+x-2=0 2

X +3x7+x-2=0
Thir lai thdy x =114 nghiém duy nhat ctia phuong trinh di cho.

2Vx’ 4+ +2x-3-4

Bai toan 86. Giai phuong trinh 1 (xeR).
VX' +8x% +2x—27 -4
Loi gidi.
x2>4 (x—2)(x+2)20
Piéu kién {x* +2x-3>0 & (x—l)(x2+x+3)20<:>x22.
X’ +8x" +2x-2720 x+8x7 +2x-2720
Nhan xét

X 482 +2x =27 = x(x—2)(x+10)+22x =272 223-27 =17 = Jx +8x> + 2x =27 > /17 > 4.

Do d6 bét phuong trinh di cho trd thanh 24/x? —4 +v/x° +2x -3 < \/x3 +2x-3+8(x? - 4)

Pit Vx? —4 =u P +2x -3 =v (u>0;v>0) tathu dugc
u=0
2u+vS\/8u2+v2c>4u2+4uv+v2S8u2+v2<:>4u(u—v)20c>{ S
u>v
Xét hai truong hop
x=2

x=-2

> u2v<:>\/x2—42\/x3+2x—3 <:>x3—x2+2x+120<:>x(x2—x+2)+120 (*)

> u:0<:>x2:4<:>{

D@ thay (*) nghiém dang véi moi x>2.
So sanh va thir lai, két luan phuong trinh da cho c6 tap nghiém § = [2;+oo) .
Nhdn xét. . ) )

Dot voi bai toan 83, trong thao tac nhdn xét va phan lap ludn (*), cac ban THPT c6 thé dung kién thirc lién quan
den dao ham — tinh don diéu cua ham so cua chwong trinh Gidai tich lop 12, chu y rang cac ham so lién quan
f(x) =x +8x" + 2x—27;g(x) = x° —x* +2x+1 déu dong bién trén mién D = [2;+oo).

Bai toéin 87. Gidi bt phuong trinh v’ +x—-10+vx +x* 2 <V4x +3x* +x-16  (xeR).
Loi gii.
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C+x—10>0 (x—2)(x2+2x+5)20
Diéu kién {x’ +x* ~220 e {(x-1)(x* +2x°+2)20 = x22.

40 43 +x-1620 |47 43x° +x-162>0

Bét phuong trinh d4 cho twong dwong véi Vx® +x—10 +4/x° + 2 =2 < \/3(x3 +x7 —2)+x3 +x-10 (1)

Pt V' +x—10 =a;vx* +x* =2 =b (a2 0;5> 0) thi
(1) a+b<\3b*+a® < a’ +2ab+b* <3b* +a’> < b(b-a)>0

@\/x3+x2—22\/x3+x—10<:>x2—x+820 (*)

Nhén thay (*) hién nhién. Do d6 bét phuong trinh dé cho c6 nghiém S = [2;+oo) .

Bai toin 88. Gidi phuong trinh 2vx* +x—2 =vx’ +2x+2+Jx’ +5x+14  (xeR).
Loi gidi.

X +x-22>0
Ditukién {x’ +2x+220 < x21.

X +5x+14>0

Phuong trinh di cho tuong duong véi 2vx° +x—2 =’ +2x+2 = \/4(x3 +2x+2)-3(dwx=2) (D)

Pt Vx' +x—2 = a;x* +2x+2 =b (a>0;b>0)thi (1) tr& thanh

2a—-b>0
vy i3 o [247620 2a=b>0 ¢ .
a—b= a — = = = a=
4a°> —4ab+b* = 4a* -3b° a(a-b)=0 { X
a:

v a:0©x3+x—2=0©(x—l)(x2+x+2):0<:>x:1.

V oa=boJx tx—2 =V 12x+2 & x-2=2x+2 > x=—4.
So sanh va thr lai nghiém, két luan phuong trinh da cho vo nghiém.

Bai toan 89. Giai bat phuong trinh

V' +2x-3+2(x+1)<V5x8 +4x> +18x—11  (xeR).

Loi gidi.
s X +2x=3>0
bicu kién S x>l
56 +4x +18x—=11>0

Bét phuong trinh di cho tuong duong voi M—M()ﬁl) S\/S(x3 +2x—3)+4(x2 +2x+1)
bat Vx' +2x-3 =u;x+1=v (u>0;v>0) thu duoc
u+2v< 5u2+4v2<:>u2+4uv+4v2S5u2+4v2<:>u(u—v)20
> u=0sx’+2x-3=0<x=1.
> u2v9m2x+l<:>x3+2x—32x2+2x+1<:>x3—x2—420<:>(x—2)(x2+x+2)20<:>x22
Két luan nghiém S = {1} U[2;+00).
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Bai toan 90. Giai phuong trinh 23x+1-Yx-1={x’-1  (xeR).
Loi gidi.
Diéu kién |x|>1.

Nhéan xét phuong trinh da cho khong c6 nghiém x =1.

2
Phuong trinh da cho twong duong véi 23/(x+1)2 —S/(x—l)2 ={x’ -1 <26 (HD 1= 6/x_+1
Vix— x—
t=1

Dit ‘6/x+1 =1 (¢>0)ta thu duoc 2¢° -1=1 < (1-1)(2t+1)=0 < | =>t=1< x+1=x-1 (V6 nghiém).
X — f=——
2

Vay phuong trinh ban dau vo nghiém.

Bai todn 91. Giai phuong trinh 23/x+1+2Yx-1=5Yx’-1  (xeR).
Loi gidi.
Diéu kién |x|21.

Nhan xét phuong trinh da cho khong c6 nghiém x =1.

2
Phuong trinh di cho twong duong véi 2$/(x+1)2 +2$/(x—1)2 =5VUx" -1 <26 (HD +2:56/x+i
Vix— x—

=
bat § x+1 =t (t20)taco 2t —-5t+2=0< (1-2)(2t-1)=0<
\x—

» t=lox+l=x-1< 0x=2 (V6 nghiém).
. ol x+l_ 1 _65
63

1
1
t=—
2

= =&
2 x—1 64

So sanh diéu kién ta thu duoc nghiém S = {—%} .

Bai tap tuwong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. x—1+3\/7:4/2(x2+7x+1).
2. x—3+\/;:1/2(x2—5x+9).

3. 2x—1+\/;£\/2(4x2 “3x+1).

4. 3—x+2x =8+ (1+x)" .

5. 3Jx+2<10x* —34x+40 + x.
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6. 2(1-x)+x =v/a? +5x+1.

7. 3(5=x)+vx—1>v2x° —6x+51.
8

9

Jx—2+6=2x+~2x>—15x+29 .
N2x=143x>15x* +2x—1.

10. x—x >1.
1- 2(x2—x+1)

11. 2x/2x—1+x=1/3(x2+4x—2).
12. x—5+3Jx <1.

24Ux* =3x+9-2
13. 2(1+\/;)£x+\/5x2—24x+20.

14, 2x+x- <1.
2—+/6x> —33x+54
15. 34+/2x+1<x++/5x> —32x+44 .
16. x+2+22—x <~/8x* +31x+34.
3x—-5++4x-3
17. <1.
Ox* +6x—8—4
18. Vx—1+x+1>2/3x> +4x+5.

19, x+ 242 +x+1 <20x2 +10x+10.

x—=2++x*—2x+3

20. <1.
2%’ —4x+4-1
x—14+Jx*+x-2
21. <l1.
45 +3x—-6-1

22, x—1++/3—x* <J6x* —10x+25 .
23. 2x=3+2Ux? +x >15x2 —17x +18 .

gq, X231
X2 +26x—-7 -1

25. x+1+3Y2—x =13x> +23x+19.

2. 2x—10+\/x2+2x—3£1_

9x* —22x+33 -4
27, x+~x2 =2 =4x —6x+3+3.
X—=5+vx*+3x—4 <
Vax* —15x+23 -2
29, Jx—2 +/x2 +x+1 <244x + x+10 .
30. 247 +2x+5 <V5x2 +18x+21-2x 1.

31, Vx—T1+x +x>/5x> +4x+1.

28. l.
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32. 242x =3 +/x? —x <v2x +12x-21.
33. 2Ux? —2x +/x -1 <V7xP —12x-2 .
34. 3x? —3x —2—x </5x* —14x-2 .
35. 3Wx? =3x+2 —x+1>+/6x*=20x+10 .
\/m+4\/x—72—2>1

X’ +25x—48 -2
37. VX2 +3x = V4x® +18x+6 —/x> =3
38. Va2 +x—2 +Vx7 +3x 2/4x> +6x—6.
39. V72 —11x+3 /x> =2x 227 —3x+1.
40, 24/x* +1+3vx% +2x—8 </25x% +18x 56 .
41, 3 +x = —x+1 <4 —6x+5 .
42. 2\ —4 —x—1 <Jax* =3x-13.
43, 34x? 14V +x-2 261 +x+13 .
44, X —2x +42x7 =3x+1<49x% —13x+5 .
45 3x2 —x #1457 23202 +x+5.
46. x+\/x3+x2—2 :\/x3+4x2—2.
47. x—1+\/x3+x2—2x S\/x3+4x2—8x+3.
48, x+1+~/2x7 +x2 +2x <200 + 22 +5x+3 .
49, x+1+24x +1 >\/4x3+5x2+10x+9

50. 2x++/x —4x+1=1++/2" +2x

51. x+1+\/x +x— —1/ x+2x 1

52. V2= x +x’ —x+10 =x’ —4x+16.
53, 2m+ x3+2x—3—2>1.
x +18x—11-2
54. 2Jx =2 +3Jx* +x—6 <9x* +25x—86 .
55. JAx—1+4x +2 <x* +12x—1.
56. V2x—1#++/x* +2x -9 =~/x* +8x—12..
57. Jx—3 +4/x +x =11 <~/3x° +4x—36..
58. \/x2+x+1+\/x3+x2+x—3 :\/x3+4x2+4x.
50. VX2 43420 +x7 =2 <A 47+ T

60. 33x —1+2vx + x> =12 <J4x* +25x> —69 .

36.

61. \/x2+2x+3 +\/2x3+x2 +2x-5 S\/2x3+4x2+8x+4.

2 3 2
2. \/x +3+3\/x +x° -2 5<1.
9x* +16x* +3 -5

63. x+3+ V1 +6x+9 = /x> +3x2 +24x+36 .
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65

64

65

66.

67
68

69.
70.
71.

72.
73.
74.
75.
76.

77.

78.
79.

80.

81.

82.
83.
84.
85.
86.

87.

88.
89.
90.

91.

92
93

Nrr £ x=30 2 [2(x +2x-30).
B 4 3x L+ (x+1) —8 <(x+1) 4957 +9x =5

Jx 4% =8 >3x +x—24.

. \/2x2+x+2 +\/x3+2x2+x—4 Z\/x3+8x2+4x+2.
B —x 42 420 437 —x—4 > 220 +1267 —4x 42 .
2\/x2+)c—1+\/3)c3+)c2 +x-5 <\/3x3+9x2+9x—13 .
3x+x0 +9x% —6x <1+x° +36x7 —24x+3.
\/x2—3x+2 +\/X3 —3x-2 S\/2(x3+x2 —6x).

2\/x2+3x+5 +\/)c3 +x*+3x-4 Z\/x3+9x2+27x+36.
A —x A +x —x—=10 2/x° +16x% —16x—10 .

\/3x2+x+1+\/x3+3x2+x—5 Z\/x3+12x2+4x—2.

Vi +2x+1 44 +2x+2 2\/2(2x3+4x+3).

\/x3 +2 Jr\/x3 +x-=2 21/2(2x3 +x) .

R 432 1240 + x4 4 =20 +2x% 43

\/x3 +1+\/x3+x—2 S,/2(2x3 +x—1) .

2 —1++/x° + 257 =3 > V4x* + 25 —6 .

Ve +x-2+ 20 +x-10-6 s
Jox® +9x-50-6 -

3V +x 42 +3x+5 > 16x° +30x+35.

Vi —x +4x0 +3x—14 <ax' - 14 .

\/)c3 +x"+x-3 +\/)c3 +2x*+x—4 Z\/4x3 +5x% +4x-13.

2xd =8 +4/x +x—2 > 9x* +3x—54 .

23+ 2x /%7 +4x—5 > J9x} +24x 15 .

22X +4x +4x +5x-6 -5 3
9x’ +39x—18 -5

203 4 6x +4/x° + 37 +3x =5 =/9x° +3x> +45x 15 .

\/x3 -1-5x+\/x3 +7x—-6 22\/)63 +6x-3.

2\/x3+x+\/x3—x—6 31/3(3x3 +x—6) =

NS+ x 41+ 4582 +x—7 <X +20x2 +4x—4 .
B 2x 454U 432 +2x—6 >\/2(x3+6x2 rax—1).

1¢

I.

. \/)c3 —2x +\/x2—2x+4 :\/x3+3x2—8x+12.

3202 4 2545 + U 4207 + 25 —5 <AJx° +32x2 +32x+70 .
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Bai toan 92. Giai phuong trinh v/5x* +24x+28 =5Jx+2 +Vx*+x-20  (xeR).

Loi gidi.

5x° +24x+28>0
Didu kién { x> -2 Sxz4.
X +x-20>0
Phuong trinh da cho twong duong voi
Sx? +24x+28=25(x+2)+x7 +x-20+10,/(x +2) (x—4)(x+5)

< 24 —x—I:S\/(x+5)(x2—2x—8) ©2(x* —2x-8)+3(x+5)=5Jx+5/x" —2x-8
bat Vx+5=a;Vx’ —2x-8 =b (a>0;6>0)ta thu dugc

=b
3a>+2b" =5ab < (a—b)(3a—2b) =0 & |
3a=2b
" g=hbJx+5=vx"—-2x-8 ©x2—3x—13:0©xe{3+;/a;3_;/a}.

" 3g=2b<3Vx+5=24x"-2x-8 ©4x2—17x—77:0©x€{—%;7}-

3+\/7}

So sanh diéu kién ta thu duoc nghiém S = { 5

Bai todn 93. Gidi phuong trinh v/5x* +14x+9 —vx* ~x-20 =5Jx+1  (xeR).

Loi gidi.
5¢° +14x+9>0  [(x+1)(5x+9)=0

Ditukién < x’—x-2020 < {(x+4)(x=5)20 < x2=5.
x+120 xz-1

Phuong trinh da cho twong duong véi
V5 +14x+9 =/ —x =20 +5Jx +1
<:>5x2+14x+9=x2—x—20+25(x+1)+10\/(x+4)(x—5)(x+1)
o228 -5x+2=5Vx+4ax —4x-5 = 2(x* —4x-5)+3(x+4) = 5Vx+ 4 —4x-5 (1)
bit M=b;\/m:a (a=0;b>0)taco

iy
1) > 242 + 35> 5ab < (a—b)(2a-3b) =0 <= ©
()20 430 =50b > (a-8) 2a-30) <0 | 3"
> a=b<:>x+4:x2—4x—5<:>x2—5x—9=0<:>x:5+;/avx:5_;/a.

> 2a:3b<:>4(x2—4x—5):9(x+4)<:>4x2—25x—56:O<:>x:—%vx:8.

\/a+5}.

2

Pbi chiéu diéu kién ta thu duoc tip nghiém S = {8;
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Bai toan 94. Giai phuong trinh

VX +x—643Jx—1-3x>—6x+19 =0 (xe]R).
Loi gidi.
biéu kién x > 2. Phuong trinh da cho twong duong vdi

VxP+x=6+3Jx—1=+3x"—-6x+19

& 2" +x-6+9(x—1)+6,/(x—2)(x+3)(x—1) =3x" —6x+19

& 33 +20-3)(v-2) =x* ~8x+17

&3 (x*+2x-3)(x-2) = (x* +2x-3)-10(x-2) (¥)

Nhan xét (*) khong théa man nghiémx=2.

2 2
Trong truong hop x > 2 thi (*)@3\/m:x +2x 3_10
x—2 x—2
T+ 2x- t=-2
bat %zt(t>0)taduo’c(*)<:>3t:t2_10<:>[t 5
x_ =

2
Loai nghiém 1 =—2<0. Voi 1=5 & 22573 050 2035447 =0 5 x = = 2341 vx=23+2 =
x_
Két hop diéu kién ta c6 nghiém S :{23 _2“ 341 ;23 +2V 341}.

Bai toan 95. Giai phuong trinh
V25 =3x -2 =18x% +16x -39 - 5/x -1 (xeR).

Loi gidi.
bicu kién x > 2. Phuong trinh da cho twong duong véi
Sx—1++/2x% —3x—2 =+/18x* +16x -39

& 25(x—1)+2x> =3x -2 +10Vx — 1 f(2x +1)(x~2) =18x> +16x -39
& 10y(x—1)(2x+1)(x-2) =16x* —6x—12
& 5(x=1)(2x+1)/x=2 =8x —3x—6
&5V —x—-1x-2=4(22° —x—1)+x-2
Pt vV2x* —x—1 =u;x—2 =v (u>0;v>0) ta thu duoc

U=v
Suv:4u2+v2<:>(u—v)(4u—v):0<:>{
u=4v
x=>2 x=>2 .
e uU=v& 5 & : (V6 nghi¢m).
2x"—x—-1=x-2 2x°=2x+1=0
x>2 x>2 17443
e u=4ve = =>xX=—
2x—x—-1=16x-32 2x*=17x+31=0 4
17+4\/§

Viy phuong trinh d& bai ¢6 nghiém duy nhat x =
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Nhdn xét.

Trong tam ngi dung cua tai ligu la dat hai an phu diea vé phwong trinh ding cdp dong bdc, do vdy cdc bdi todn
tir 92 dén 95 cing khong. nam ngoai pham vi do. D¢ kho cua bai toan da tang dan so véi cdc bdi todn trude, nguyén
do tinh chat dong bdc tiém dn, cdc an phy chi xudt hién sau khi ndng iy thira va ghép nhém thich hop. Loi gidi bai
todn 94 van giwr ban chat cing hai bai todn 92, 93 mdc dii hinh thire trinh bay c6 hoi khdc mot chut.

Pé cu thé hon nita, tac gid xin ldy thi du dién hinh bai todn 93, mdc div da khd cit nhung van con i nguyén gid
tri, lan ddu tién bai todn xudt hién trong Pé ra ky nay (Cdc lop THCS) Tap chi Toan hoc va tuéi tré, S6 267 —
Thang 9 nam 1999. Tac gia bai toan la nha giao Huynh Tan Chau, truong THPT Chuyén Luong Van Chanh, tinh
Phii Yén, mét céng tée vién trung thanh lau nam cua Tap chi THTT va Todn tuéi tho.

5x°+14x+9>0  [(x+1)(5x+9)20
o Védiéu kién cdc ban can tim chinh xac {x* —x-20>0 < (x+4)(x—5) >0 &ox=>5.
x+1>20 x>-1
Piéu nay déi khi anh hwdng manh mé t&i ldp ludn hodc chinh la chia khéa mé ra canh civa 16i gidi.
e Bién doi twong dwong phirong dn I: \/5x2 +14x+9 = \/x2 —x=20+5Jx+1.
C6 thé mét sé ban tw duy theo hwéng dong bdc dang kN'ma® +nb* = pa+qb. Ching ta cung thir nghiém
Gid dinh \Ja(x* —x~20)+b(x+1) =V/5x* +14x+9 =* —x =20+ 5\/x +1.
Chuwea can sw dung dong nhat thiec co thé thay ngay a =5, tuy nhién b khong ton tai. That bai.

e Bién doi twong dwong phwong dn 2: \N5x* +14x+9 —5x+1=+x> —x-20.
Theo duwong 16i cil, gid dinh \5x* +14x+9 —5y/x + :\/a(sz +14x+9)+b(x+1) =Ax? < x=20.

[ s 1 \
Va twong tu, thay ngay rang a = 3 b ciing khong ton tai. Phai chang phuwong phap nay khong con phu hop ?

e Bién doi twong dong va néng lily thira theo cdc can thirc don gian nhat
V522 +14x+9 =Vx? —x—20 +5y/x +1

& 507 +14x+9 =2 —x=20+25(x+1)+10,/(x +4) (x=5)(x +1)

c>2x2—5x+2=5\/(x+4)(x—5)(x+1) (*)
Vé phadi phwong trinh (*) ¢6 hinh thike da chiéu, tir ddy xdy ra nhiéu phicong dn nhé khi dwa vé dang dong bdc,
dé tao ra cdc sw lwa chon nay cing chinh la yéu diém, la diém nhdn ciia bai toan: x* —x—20= (x + 4) (x - 5).
Do diéu kién x>5nén cé thé ghép hai trong ba thira s6 trong cdn thirc voi nhau, giam bot xuong con hai
nhan t, va thuc hién thir nghiém theo "chiéu bai” dong bdc thong qua dong nhat thirc. Trong truong hop diéu
kién khong cho phép "ly khai" nhan tir chiing ta van co thé lap lugn duoc, bang cach dé ching "dinh kép" vao
nhau theo kiéu phan thirc nhw loi gidi bai toan 94, diéu nay da trinh bay trong cdac phan phia trudc cua tai ligu.

Luu y kha nang \/(x+ 4)(x —5).\/x+ 1 dd xét & trén. Céc kha ndng con lai gom

\/x—S.\/(x+4)(x+1) =Jx+54x> +5x+4

= a(x2 +5x+4)+b(x+5):2x2 —5x+2(Khéng ton tai a va b).

Hoac la

\/x+4.\/(x—5)(x+l) =Jx+4:/x* —4x-5
= a(x’ ~4x=5)+b(x+4)=2x" —5x+2=a=2;b=3

Pay chinh la truong hop cdc hé so "dep" nhdt. Nhe vdy 161 gidi bdi todn 93 la téng hop ciia ca mét qud trinh
thir chon, thuyc té ciing chong gai lam, va dé tao lap dwoc mot dé bai "hgi tu" yéu to nhu the nay chac chan ciing
khong phai mot cong viéc don gian.
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Mot quy ban theo doi cdac vi du tiép theo, bai todn 96, mét lan nita dang toan nay lai xudt hién trén tap chi Todn
hoc va tuéi tré thin yeéu, toa lac tai Pé ra ky nay (Cdc lop THCS) 56 410 — Thang 8 nam 2011, chao mung dji
tuyén Viét Nam tré vé tie Ha Lan sau ky thi IMO lan thir 52. Tac gia bai todn ciing la mot céng tdc vién théan thiét
ciia THTT, nha gido Théi Ngoc Anh, triong THCS Phé Minh, huyén Bire Pho, tinh Qudng Ngdi. Mot ching dwong
lich sir 12 nam tw duy ké thiva !

Bai todn 96. Giai phuong trinh v/7x* +25x+19 —v/x* —2x =35 = 7/x+2 (xeR),
Loi gidi.

7x* +25x+19>0
Diéu kién {x+22>0 ox27.

x=2x-3520

Phuong trinh da cho tuong duong voi

NTx? +25x+19 = T x +2 +4x* —2x-35
& 7x° +25x+19=49(x+2)+x" —2x =35+ 143/x+2./(x +5)(x=7)

&3 —11x-22=7/(x+2)(x=7)x+5
& 3(x* =5x-14)+4(x+5) =7Vx* —5x—14/x +5
bit Vx’ —5x—14 =a;/x+5=>b (a>0;b>0) thi thu duge

3a*> —Tab +4b* :0<:>(a—b)(3a—4b)=0c>{

x=>7 x=>7
< a=b<:>{ <:>{ :>x:3—2\/7.

a=>b
3a=4b

x*—5x—-14=x+5 X —6x-19=0

x2>7 x2>7 61++/11137
2 = 2 > X=—".

9(x* —5x-14)=16(x+5) ~ |9x* ~61x=206=0 18

61+\/11137

18

< 3a=4bc>{

Viy phuong trinh d& bai c¢6 hai nghiém x =3+ 2\/—

Bai todn 97. Gidi phuong trinh V3x> +11x—27 =x* ~1+3Jx-2  (xeR).
Loi gidi.
x =1
Diéu kién {x =2 Sxz2.
3x* +11x-27>0
Phuong trinh da cho twong duong véi
302 +11x-27 = 2" ~1+9(x = 2) + 6, (x +1)(x —1)(x-2)

207 +2x-8=6/(x+1)(x-2)(x-1)

<:>x2+x—4:31/(x+1)(x—2).\/x—1

S x'=x=2+42(x-1)=3Vx’ —x-2+/x-1 (1)
Dit Vx' —x-2=a;vx-1=b (a20;b>0)thi (1) tr& thanh
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a=>b
a=2b

» g=bxP-x-2=+x-1 <:>x2—2x—1:0©xe{1+\/§;1—\/§}.
» g=2boAx—x-2=2Jx-1 <:>xz—x—2:4(x—l)<:>x2—5x+2:O<:>xe{5+;/ﬁ;5_

a’ +2b* :3ab©(a—b)(a—2b):0<:>{

2

Két hop diéu kién ta thu dugc nghi¢m S = {5 +;/ﬁ N \/3} :

Bai todn 98. Gidi phuong trinh V11x* +3x—19 =3Jx* ~1+Jx-2  (xeR).
Lo gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi

1 +3x=19=9(x* = 1)+ x =2+ 6/(x—1)(x+1)(x-2)

& 207 +2x-8=6(x—1)(x+1)(x-2) & 2’ +x—4=3Jx-1x" —~x-2
<:>x2—x—2+2(x—1)=3\/x—1.\/x2—x—2 (1)

Pit Vx’—x—2=a;vx—-1=b (a20;b>0)thi (1) tré thanh

a=>b
a=2b

» g=boJx -x-2=+x-1 <:>x2—2x—1=0©xe{1+\/§;1—\/§}.
» g=2box—x-2=2Jx-1 <:>xz—x—2:4(x—l)<:>x2—5x+2:O<:>xe{5+;/ﬁ;5_

a’ +2b* :3ab©(a—b)(a—2b):0<:>{

2

Két hop diéu kién ta thu dugc nghi¢m S = {5 +;/ﬁ 1+ \/5} J

Bai todn 99. Gidi phuong trinh 3Vx+1+vx* -4 =43 +19x+1  (xeR).
Lo gidi.
biéu kién x = 2. Phuong trinh da cho tuong duong véi
Ox +9+x> —4+6/(x+1)(x+2)(x—-2) =3x> +19x +1

ST +3x+20x=2=x"+5x-2
S +3x+240x=2 =x? +3x+2+2(x—2)
bat Vx’ +3x+2 =a;vx—2=b (a>0;b > 0)ta thu dugc

3ab = a* +2b* <:>(a—b)(a—2b)=0<:>{

0 a=bo VX +3x+2=Vx-2 x> +2x+4=0 (V6 nghiém).

0 a=2boVx'+3x+2=2Jx-2 S x*+3x+2=4x-8 <= x> —x+10=0 (V6 nghiém).
Vay phuong trinh ban dau v6 nghiém.

a=b
a=2b
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Bai todn 100. Giai phuong trinh V5x” +21x=27 -5Jx-2=vx*+2x-3  (xeR).
Loi gidi.
bicu kién x > 2. Phuong trinh da cho twong duong véi

V52 +21x =27 =5vx~2 +AJx? +2x=3

& 527 +21x =27 =25(x=2)+x* + 2x=3+10,/(x=2)(x~ 1) (x +3)
& 4x" —6x+26=10,/(x-2)(x—1)Nx+3 & 2x* —3x+13=5Vx" =3x+24/x+3
2(x* =3x+2)+3(x+3) =5Vx* =3x+24/x+3

Pit Vx* =3x+2 =u;x+3 =v(u20;v>0)taduqc 2u’ + 32 =5uv<:>(u—v)(2u—3v):0<:>{
> u=ver -2 =Vil e -d-1=0sxe{2-V5:2445).
> 2u=3v<:>2M:3\/x+3<:>4x2—21x—19:0<:>xe{21_8\'745;21+V745}_

U=v
2u=73v

8

Két hop diéu kién ta thu duoc cac nghiém S = {2”7 “745; 2445 } :

Bai todn 101. Gidi phuong trinh v/5x* +8x—15 =X +x—6+Jx-1  (xeR).

Loi gidi.

Diéu kién x> 2. Phuong trinh di cho twong duong véi
5x7 +8x—15=x" +x=6+x -1+ 2/(x=2) (x+3)(x~1)
S 4x7 +6x-8=2Jx-24/x" +2x -3 < 2x° +3x -4 =2Jx - 24/x" +2x -3
& 2(x" +2x-3)—(x=2) =x—24/x* + 2x -3 (*)

Dit Vx’ +2x -3 =u;/x =2 =v (u> 0;v > 0) thi (*) trd thanh

2u2—v2=uv<:>(u—v)(2u+v):0<:>{u:v =Su=v
2u+v=0

J5-1 J5+1

<:>x2+2x—3=x—2<:>x2+x—1=0<:>x=Tvx=—

Két hop diéu kién, két luan phuong trinh d4 cho v6 nghiém.

Bai todn 102. Gidi bt phuong trinh Vx—1+vx* +5x+6 <v4x’ +11x-6  (xeR).
Loi gidi.
x>1
Diéukién < x> +5x+6>1 << x>1.
4x* +11x-6>0
Bét phuong trinh di cho tuong dwong voi
X1+ +5x+6+2,(x=1)(x+2)(x+3) <4x’ +11x—6

& 2(x=1)(x+3)x+2 <32 +5x— 11 2Vx* + 20 =3x+2 <3(x" +2x-3)—(x+2) (%)
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bat Vx> +2x-3 =a;vx+2 =b (a2 0;b> 0)thi (*) tré thanh
1++/21

x>

2ab<3a’ -b’ < (a-b)(3a+b)>0=a>bSVx' +2x-3>Vx+2 & X —x-5>0& f/_
‘s 1—221

\/ﬁﬂ J
3 ;400 |

Két hop diéu kién ta thu dugc tap hop nghiém S = {

Bai toan 103. Giai bat phuong trinh \[2(4x? - x=6) <J2x* +x-1+2x-3  (xeR).
Loi gidi.
8x* —2x-1220

biéu kién xzi oS x>
2 2

2x* +x-120
Bét phuong trinh di cho tuong dwong voi
& 8xT —2x—-12<2x7 +x—l+2x—3+2\/(2x—1)(x+1)(2x—3)

& 6x" —5x—8<22x —132x* —x =3 <> 3(2x* —x—3) - (2x—1) < 24 2x—1.3/2x* ~x-3
bat v2x—1=u;v2x’ —x -3 =v (u > 0;v>0) ta thu duoc

W —u? <2uv<:>(v—u)(3v+u)<0<:>v<u SA2x =x-3 </2x-1 <:>2x2—3x—2<0<:>—%<x<2.

Két hop diéu kién ta thu duoc nghiém § = E 2} :

Bai todn 104. Gidi bt phuong trinh 2x+1+v3x> +5x-2>18x’ +18x—=5  (xeR).
Loi gidi.
x>-1
Diéu kién < 3x* +5x-22>0 o x>l
18x* +18x-5>0
Bét phuong trinh d cho tuong duong véi
4x+4+3x7 +5x—2+4\/(x+1)(3x—1)(x+2) >18x* +18x-5

& 4 J(x+)(Bx-1)Vx T2 215 +9x -7 & 43 + 20— 1Vx 12 25(30° +2x-1) = (x+2) (%)
Pt V32> +2x—1 =u;Jx+2 =v (u>0;v>0) thi (*) tré thanh
4uv=5u’ —v' < (u—v)(Su+v)<0<u<y
@Wﬁﬁ@3xz+x—3S0©—l+gﬁﬁx£ \/i_l
1 _B37-1

Két hop diédu kién ta thu duoc nghiém 3 <x< -
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Bai todn 105. Gii bit phuong trinh 2v/x* —6x+5 +4/x-2 < \/3(3x2 ~13x+11)  (xeR).
Léi gidi.
¥ —6x+5>0
Diéu kién {x-2>0 x5,
3x* —13x+1120
Bét phuong trinh di cho tuong duong véi
4(x? = 6x+5)+x=2+4/(x~1)(x=5)(x-2) <3(3x* —13x+11)

& 4(x=1)(x—2)Ax=5>5x" ~16x+15
& 4’ =3x+24/x-5>5(x" -3x+2)-(x=5) (1)
Dit Vx* —3x+2 =u;vx—-5=v (u>0;v>0)thi (1) trd thanh

Aduy > Su® —v* <:>(u—v)(5u+v)<0c>u <vedx’ =3x+2 <VJx—5 < x* —4x+7<0 (Vo nghiém).
Két luan bat phuong trinh da cho vo nghiém.

Bai todn 106. Gidi bt phuong trinh Vx> —8x+7 +4/x—3 <V2x* +19x—143  (xeR).
Loi gidi.
x'—8x+7>0
Diéu kién {x-3>0 ox27.
2x” +19x-143>0
Bét phuong trinh d cho tuong duong véi
X =8x+7+16x-48+8,/(x—1)(x=7)(x-3) <2x* +19x~143

<8 (x—1)(x=3)Nx=7 <x* +11x-102
& 8Yx —4x+3/x—-7 <x? —4x+3+15(x—7) (*)
Dt Vx* —4x+3 =u;vx—7 =v (u>0;v>0), khi d6 (*) tr& thanh

Suv <u’+15/° <:>(u—3v)(u—5v)20<:>

2 2 2 2
u =3v- u =25 >0

u+3v  u+5v

& (" ~13x+66)(x* —29x+178) 20 (1)
Do x> —13x+66>0,Vx e R;x* —29x+178 > 0, Vx € R nén (1) nghiém dung véi moi x thude tap xac dinh.
Vay bat phuong trinh di cho c6 nghiém S = [7;+OO) .

Bai todn 107. Gidi bt phuong trinh V10x* —50x -3 >2x* =5x+2-3Jx=5  (xeR).
Loi gidi.
10x* —50x-3>0
DiCukién <2x* -5x+220 < x2
x5

2
Nhan xét V22 —5x+2 —3Jx—5 =2 T14x+47
V22 =5x+2+3/x=5

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN DANG TIEN DPONG - QUAN POAN BQ BINH

25++/745
10




LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4)

74

Bét phuong trinh di cho tuong duong voi
10x* =50x —3 > 2x° —5x+2+9x—45—6\/(2x—1)(x—2)(x—5)

& 4x* ~27x+20+3,/(2x 1) (x~5)x -2 20
= 2(227 U11x+5)=5(x~2) +3¢2x ~1lx+54x-2 20
it m:u;mzv (u>0;v>0) ta thu duoc
2u2—5v2+3uv20<:>(u—v)(2u+5v)20<:>uZv

o 2x2—11x+5Zx/xjc>2x2—12x+720<:>x26+;/ZVXS6—;/Z
V22 j

Két hop diéu kién ta co tap nghiém S = {3 +T; +00

Bai toan 108. Giai bt phuong trinh \/3(9x2 ~20x+9) >2J6x’ —11x+3-x-2  (xeR).
Léi gii.
bicu kién x>2.

4(6x" —11x+3)—(x—-2 2 _
Nhén xét x>2 = 2J6x> —11x+3-Jx-2 = ( ) ( )_ 24x" —45x+14

= >0.
206X —11x+3++/x—=2 26X —11x+3+~/x-2

Suy ra bat phuong trinh di cho trong dwong voi
27x7 —60x+27 > 4(6x” —11x+3)+ x—2-4/(2x-3)(3x—1)(x-2)

&30 ~17x+17+4,/(3x-1)(x~2)~/2x =30
& 3% = Tx+ 2+ 435 —Tx+242x -3 -5(2x-3) >0
it m=a;M:b (a=0;6>0) thu duoc
a’+4ab-5b*>0< (a—b)(a+5b)>0<a>b

B —Tx+2>2x-3 <:>3x2—9x+5>0<:>x<9_g/ivx>9+g/i
9+\/i j
;+00 |

6

Két hop diéu kién ta co tap hop nghiém S = (

Bai todn 109. Giai bit phuong trinh \[x(8x—15) 2V4x* ~5x+1-2Jx-2 (xeR).
Lo gidi.
Pidu kién x>2.

2
Nhan xét Va4x? —5x+1-2Jx—2 = 4x i) >0,Vx>2.
Jax? =5x+1+24/x-2

Do d6 bat phuong trinh d3 cho tuong duong
87 ~15x > 4x” —Sx+1+4(x—2) - 4,(x~1)(4x-1)(x-2)

< 4x° —14x+7+41/(4x—1)(x—2).\/x—1 >0
& 4x" —9x+2+444x" —9x+2/x—1-5(x-1)>0.
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bat V4x® —9x+2 =u;v/x—1=v (12 0;v >0) ta thu duoc

u’ +4duv—5v" 20<:>(u—v)(u+5v)20<:>u2v
x>5+\/ﬁ
A 29542 > r—1 < 47 —10x+320 < 4

Két hop diéu kién ta thu duoc nghiém § = { 2

5+\/B ]
;400 |.

Bai todn 110. Gidi bt phuong trinh V4x*> +13x—173+6Vx—5 >V2x* —x=1  (xeR).
Loi gidi.

4x* +13x-17320
Diéu kién {x>5

2x*—x—1>0

V2937 -13
SxXx2—m.

8

Bét phuong trinh d4 cho twong duong véi v4x +13x —173 >4/2x> —x—1—6Jx—5 (1).

2
Nhin xét V227 —x—1—63x—5 =22 3T ) 4y thude tap xéc dinh.

232 —x—146+4x-5

(1) & 4x* +13x =173 2 2" —x = 1+36(x = 5)~12,/(2x +1)(x = 1) (x - 5)
& 22% =220 +8+12,J(2x +1)(x=5)Vx—120
& 207 —9x—=5+122x° —9x—5x—1-13(x=1)>0 (2)
Pit V2x* —9x -5 =a;Wx—1=b (a>0;b>0)thi
(2)=a’ +12ab-13b> >0 <= (a—b)(a+13b) >0 a>b

N T e e 23005 SV SV
54433 ]
4o |.

2

Do d6

Két hop diéu kién ta c6 tip nghiém S = {

Bai todn 111. Gidi bt phuong trinh 3vx—4 > 2¢3x* —5x+2-27x° —98x+29  (xeR).
Loi gidi.

27x* =98x+29>0
Didukién {3x’ -5x+220 < x24.

x=4

BAt phuong trinh da cho twong duong véi V27x> —98x+29 > 243x> =5x+2-3Jx—4  (1).

2
Nhan xét: x> 4= 230 —5x+2 x4 = 12X Z2X+4d o phido
23x% =5x+2-3Jx—4
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(1) 27x* -98x+29> 4(3x2 —5x+2)+9x—36—12\/(3x—2)(x—1)(x—4)

& 15x* —87x+57+12,J(3x-2)(x—4)Jx =120
©5(3¢ ~14x +8)+123% ~14x+8x—1-17(x-1)20  (2)
Pat V3% —14x+8 =u;vx—1=v (u>0;v > 0)thi (2) tro thanh
Su +12uv =170 2 0 > (u—v)(Su+170) 20 <> u > v < 3x° —14x+8 2 Jx—1
5++/13 5-13
5 VX2

2

37 -15x4+92 0= ¥ —5x+3>0 = x>

5+\/§ ]
;+00 |.

2

Két hop diéu kién ta co tap hop nghiém S = {

Bai todn 112. Gidi bt phuong trinh 5¢x—5+3v2x’ —x—-1724Jx’ 1 (xeR).
Loi g,
x=5
Diéu kién <18x* —9x—153>0< x>5
x* =120
Bét phuong trinh d cho twong duong v6i v18x> —9x—153 2 4/x> —1-5Jx=5  (1).
2 [ r
Nhin xét 45" —1 = 54x—5 =X Z2¥H10 4 0vs 5 Vi thé

45 —1+45Jx—5
(1) & 18x? =9x —153 > 16x> =16 +25x —125-20,/(x +1)(x = 1) (x - 5)
& 22% ~34x 12420V + 1, f(x~1)(x=5) 20
& 3 —17x-6+10yx+ 13 —6x+520
& 7 —6x+5+10Vx+1x* —6x+5-11(x+1)2 0 (2)

bat Vx+1=a;Vx* —6x+5=>b (a>0;6>0)taco

(2)<:,>b2+10ab—11a2 ZO@(b—a)(b+lla)20c>b2a

SAVx+I <X —6x+5 X —Tx+4>0 x> s

- X Y . A ,  n , X \ X 1s N33+7
bai chicu diéu kién ta c6 nghiém cua bat phuong trinh ban dau la x > \

Bai toan 113. Giai bat phuong trinh v6x* —14x-24 +vx-3>x+1  (xeR).

Loi gidi.
6x° —14x-24>0 7++/193
sSx>——7
x>3 6

(*)-

Bét phuong trinh d cho tuong duong véi v6x* —14x—24 > x+1—-+/x—-3 (1).

biéu kién {

X +x+4

Nhin xét x+1-Vx-3=——""+—
x+1++x=3

> 0, Vx thoa méan diéu kién (¥). Boi vay
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(1)<:,>6)c2 —14x—-24> x? +2x+1+x—3—2(x+1)\/x—3
& 5x? =17x-22+2(x+1)vx -3 20<:>(x+1)(5x—22+2\/x—3)20<:>2\/x—3 >22—5x

22 [ 2 2522
xX>— x>— 3
22
= 22 & 22 S| [x<— &Sx2>4
X< — X< — 5
) > 124
| 4x—12>25x" —=220x + 484 | 25x7—224x+496<0 4Sx£§
So sanh véi diéu kién, két ludn nghiém x> 4.
Bai todn 114. Giai bit phuong trinh 2x —5 +10x> —34x + 21 > 2x—2 (xeR).
Loi gidi.
Pidu kién xZ# (*).
Bét phuong trinh d4 cho twong duong véi v10x2 —34x +21 > 2x =2 —/2x -5 (1).
4x* -10x+9
Nhan xét 2x—2—+/2x-5 = >0, Vx thoa man (*). Do do
2x—2++2x-5 ©)
(1)<:>10x2—34x+2l>4x2—8x+4+2x—5—4(x—1)\/2x—5
© 6x° —28x+22+4(x—1)y2x -5 >0 < 3% —14x +11+2(x~1)3/2x -5 >0
11
x>E x>?
& (x=1)(3x-11+2V2x=5) >0 2{2x=5>11-3x o | [ __11 = xﬁ% & x>3
-3
3 47
| 8x—20>9x" —66x+121 3<x<7

Két luan nghiém S =(3;+%).

Bai todn 115. Gidi bt phuong trinh V4x* +24x+35 > Vx> +3x+2+Vx* +7x+12  (xeR).
Loi giii,
Diéu kién xe D = (—o0;—4] u[—%;—% U[-1;+00).
Bét phuong trinh d cho tuong duong véi
4x* +24x+3522x7 +10x+14+2J(x +1) (x+2)(x+3)(x +4)
)(x+1

& 207 +14x+2122,/(x +2) (x +4) (x +1)(x +3)

o 3(x +6x+8)—(x2+4x+3)22\/(x2+6x+8)(x2+4x+3)

Pit x* +6x+8 =a; x> +4x+3 =b thu duogc

3a-b>0 3a-b2>0 3a—-b>0
3a—b>2\Jab < ] > = 5 5 =

9a* —6ab+b>>4ab |94’ —10ab+b>>0  |(a—b)(9a—-b)=0

Xét cac truong hop
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2
. {3a—b20 3(x2+6x+8)2x2+4x+3 2x"+14x+2120 \/7_7
’0‘ < & 5 S x2 .
a-b=20 X +6x+8>x*+4x+3 XZ_E 2

{3a—b20 3(x* +6x+8)2x* +4x+3 {2x2+14x+2120 X2

& 5 And
9a=b>0 " |9(x’ +6x+8)2 x> +4x+3  [8x’+30x+69>0 x<_25+\/ﬁ
B 8

Két hop diéu kién ta c6 nghiém S = [—oo;

254973 | INT-T
; U S )

Bai todin 116. Gidi bt phuong trinh v4x* +21x+20 < Vx> +4x+3+Vx* +7x+10  (xeR).
Loi gidi.
Bi’éu kién x>-1 hodac x<-5.
Bat phuong trinh da cho tuong duong voi
43" +22x+30 <227 +11x+13+24/(x +1) (x+3) (x +2) (x +5)

& 207 +11x+17 <2(x +1) (x +2) (x+3) (x +5)

o P 4342+ X2 +8x +15-20x2 +3x+ 2% +8x+15 <0

2
<:>(\/x2+3x+2—\/x2+8x+15) SO@\/x2+3x+2 =\/x2+8x+15 @xz—%

So sanh diéu kién, két luan bat phuong trinh da cho v6 nghiém.

Bai todn 117. Gidi bét phuong trinh \[2(22° +11x+12) 2Va? +6x+5+V’ +5x+6  (xeR).

Loi gidi.
x2>-1
x<-5
Bét phuong trinh di cho tuong duong voi
2(2x7 +10x+12) 2 207 + 1 1x + 114 2, (x+1) (x+5) (x+2) (x +3)

biéu kién {

& 207 +11x+1322,J(x +1)(x+3) (x +5)(x+2)

XA +3+ X2 +Tx 4102 20 %2 +4x+3x2 +7x+10

2 9
o (\/x2 +ax+3 -+ 7x+1o) >0 (Hidn nhién).

Két luan bat phuong trinh da cho c6 tap nghiém § = (—oo; —5] U [—1; +oo) .

Bai todin 118. Gidi bt phuong trinh Vx* +2x* —9x+2>Jx’ =1+/x-2  (xeR).
Loi gidi.
(x=2)(x* +4x-1)20

x=>2

biéu kién < x>1
x=2

X +2x2-9x+2>0
@{ Sx>2.

Bét phuong trinh d cho tuong duong véi
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X +2x* —9x+22x3—l+)c—2+2\/(x—1)(x2 +x+1)(x—2)

& 222 —10x+52 2,f(x—1)(x=2)A/x* +x+1

& 3(x -3x+2) (2 x+1)2 202" 3x+ 24 +x+1 (1)

Pt Vx® —3x+2 =u; Vx> +x+1=v (1>0;v>0) thi (1) tr& thanh

1
3u? —v? 22uv<:>(u—v)(3u+v)20<:>uZvc>\/x2—3x+2 Z\/x2+x+1 <:>x2—3x+22x2+x+1c>xsz.

Két hop diéu kién, suy ra bat phuong trinh d4 cho v6 nghiém.

Bai todn 119. Gidi phuong trinh Vx* + 22" +27x+12 -2+ x =\1+x  (xeR).
Loi gidi.
X 4237 +27x+12>0
x=>-1
Bét phuong trinh di cho tuong duong voi
V42307 +27x 412 =414 %° +42+x

= +2x2+27x+12=x3+x+3+2\/(x+1)(x2—x+1)(x+2)

biéu kién {

& 222 +26x+9=2,[(x+1)(x+2) /2 —x+1

c>7(x2 +3x+2)—5()c2 —x+l):2\/x2+3x+2.\/x2—x+l

Pit Vx? +3x+2 =i —x+1=v (u=0;v>0)ta thu dugc
Tu? —5v* :2uv<:>(u—v)(7u+5v)=0<:>u=v<:>x2+3x+2=x2—x+l<:>x=—%.

Thir lai, két luan nghiém duy nhat § = {—%} :

Bai todn 120. Gidi bt phuong trinh V4x® +4x* +4x-19 22V —8 +J/x—1 = (xeR).
Lai gid.
. 4% +4x* +4x-19>0
Pidukien 4 Sx>2.
x=>2
Bét phuong trinh di cho tuong duong voi

45 +4x7 +4x-19> 4x° —32+x—1+4\/(x—2)(x2 +2x+4)(x-1)

& 437 +3x-202 4,[(x~2)(x—1)/x* +2x+4

& 22 =3x+2+43(x 420 +4) 2 4Vx" 3x 42407 + 2044 1]

Pt Vx® —3x+2 =a;\x* +2x+4 =b (a>0;6>0)ta co

a’*-b*> a* -9b* S
a+b a+3b

& (a-b")(a’ -9 )20 (5x+2)(8x° +21x+34)20  [2]

[1] < a®+3b* > 4ab < (a-b)(a—3b)2 0

Nhan thiy [2] nghiém dung v6i moi x > 2 . Két lufn tap hop nghiém § =[2;+00).
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Bai todn 121. Gidi phuong trinh Vx* +2x° =7x+6 —Jx=vx’+1  (xeR).
Loi gidi.
X 42x° =7x+620

Piéu kién
x>0

Phuong trinh da cho twong duong voi \/x3 +2x*=Tx+6 = \/x3 14

c>x3+2x2—7x+6=x3+x+1+2\/(x+1)(x2—x+l)x<:>2x2—8x+5=2\/x2—x+1.\/x2+x
2 2
@5(x2—x+1)—3(x2+x):2\/x2—x+1.\/x2+x@5—3.;_—111:21f;_—111 [*]
2 t—_é 1
bat ,/zxizt (tZO)thi [*]@5—3t2=2t© C 3ot=leox—x+l=x+xox=—.
X —x+1 2

t=1

Déi chiéu diéu kién va thir lai ta thu dugc nghiém x =

|~

Bai todn 122. Gidi bt phuong trinh Vx* +4x* +10x+20 —Vx’ 27 <2Jx  (xeR).
Loi gidi.
x +4x +10x+20>0
Diéu kién < x’ 227 S x23.
x>0
Bét phuong trinh d cho tuong duong véi
X4 100420 < x' +4x-27+4,(x=3) (2 +3x+9)x

& 4x* +6x+47 <4, [x(x-3)a/x> +3x+9

2_ 2_
2x 3x L3<4 2x 3x [1]
x +3x+9 x +3x+9

2 T
Pit || == 5 ¢ (1> 0)thi [1] > £ +3<dr e (1-1)(1-3) <0 11 <Fen 1< |2 % <3
X +3x+9 X +3x+9
¥ +3x+9<x* -3x 6x+9<0
2 2 = )
x —3x£9(x +3x+9) 8x"+30x+81=0

Két luan bat phuong trinh da cho v6 nghiém.

oy —3x+3(x2 +3x+9)£4\/x2 —3x.\/x2 +3x+9 <

[2] (Hé vo nghiém do x>3).

Bai todn 123. Gidi bt phuong trinh Vx’ =1 —vx* +2x* +17x+8 +/x >0 (xeR).
Loi gid.
x20
Didu kién { x>1 x>,
X +2x* +17x+82>0
Bét phuong trinh di cho tuong duong voi
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Jx? —1+\/;2\/x3+2x2 +17x+8

= +x—1+2\/(x—1)(x2+x+l)x Zx3+2x2+17)c+8<::>2\/x(x—1).\/x2 +x+1>2x*+16x+9

2 2
N v DN7(52 = 2/u2__u
o W —xAlP x+ 9(x +x+ ) 7(x X)C> PR 917 RN [*]

2
Dat zx—_xzt (t20)thi [+] 2t 29-7¢ <:>(t—1)(7t+9)20<:>t21<:>x2—x2x2+x+1<:>xs—l.
X +x+1 2

Viy bét phuong trinh dd cho v6 nghiém.

Bai todn 124. Gidi bt phuong trinh v3x* —12x+5 <V ~1+Vx*~2x  (xeR).
Léi gidi.
3%’ —12x+5>0
Diéu kién {x>1 Sx>2.
x(x—2) >0
Bét phuong trinh di cho tuong duong voi
3x° —12x+5< X +x° —2x—l+2\/()c—1)(x2 +x+l)x(x—2)

& x' =22 +10x=6+2/(x—1)(x=2)./(¥* +x+1)x >0

<:>(x3+x2+x)—3(x2—3x+2)+2\/x2—3x+2.\/x3+x2+xZO
x*=3x+2 x*=3x+2
1-3. 2 >0
< x3+x2+x+ Vo +x% +x [*]
x*=3x+2
Pat ,[—— =1 (¢r>0)thi
¢ Ve +x% +x ( ) thi

[*]c>1—3t2+2t20c>—§£tS1:>tS1<:>x2—3x+2£x3+x2+xc>x3+4x+220 [1].

Nhan thay [1] nghiém dung véi x > 2. Két luan nghiém § =[2;+00).

Bai todn 125. Gidi phuong trinh Vx* +5x> = 7x—2 =¥ +x-2+/2x—1  (xeR).
Loi gidi.

X +5x—-7x-220
Diéukién {x*+x-2>0

{x3+5x2—7x—220
Rt
2x—1>0

x2>1

Phuong trinh da cho twong duong véi
& 4550 = Tx=2 =0 #3x=3+2,(x—1)(x* +x+2)(2x-1)

& 53 =10x+1=2,f(x~1)(2x=1)/x* +x+2

&3(2x7 = 3x+1) = (¥ +x+2) =202 3x+ 1P +x+2 1]

bat \/sz —-3x+1 =u;\/x2 +x+2=v (uZO;v>0) thi
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[1]<:>3uz—v2 =2uv<:>(u—v)(3u+v)=0<:>u=v
x=2-5
x:2+\/§

S22 3x+l =t +x42 & P —dx—-1=0

Két hop didu kién ta thu dugc nghiém S = { 2445 } :

Bai toan 126. Giai phuong trinh \/x3 +2x° 282x +17 —\/x3 _2x—4=x-3 (x € ]R) :
Loi gidi.

X +2x* =32x+1720
Diéu kién {x’ —=2x-4>0

x=3

X +2x*=32x+17>0
x>3

Phuong trinh da cho tuong duong véi
St 122 =32x +17 = —2x—4 +/x—3

& X +2x7 =32x+17 = x" —2x—4+x—3+2\/(x—2)(x2 +2x+2)(x-3)

& 22 ~31x+24=2,[(x-2)(x3) /¥’ +2x+2

& 5(x* =5x+6)=3(x* +2x+2) = 2x> —5x + 64/x7 +2x+2

Pit Vi’ —5x+6 =a;\x +2x+2 = b (a=0;b>0)ta co phuong trinh

5a* —-3b* :2ab<:>(a—b)(5a+3b):O<:>a:b<:>\/x2—5x+6:\/x2+2x+2 @x:%.

Dbi chiéu diéu kién, két luan phuong trinh da cho v6 nghiém.

Bai todn 127. Gidi bt phuong trinh Vx’ —8 <v/x’—2x* =9 +/x+1  (xeR).
Lo gidi.

X’ —820
. x=2
bicu kién {x’ =2x*-9>0 < 5 S x>3.
(x—3)(x +x+3)20
x+1>20

Bét phuong trinh di cho tuong duong voi
X =8 < =200 =9 x—1+2,[(x=3)(x* +x+3)(x+1)

< 2x° —xS2\/(x—3)(x+l).\/x2 +x+3

c>x2—2x—3—2\/x2 —2x—3.\/x2+x+3 +x2+x+3<0

2
c:>(\/x2 —2x—3—\/x2 +x+3) S0<:>\/x2 -2x-3 =\/x2+x+3

) ) . ) c>x2’—2x—3=x2+x+3<:>x=—2
boi chicu diéu kién, két luan bat phuong trinh da cho v6 nghiém.

VX +4x—5+2Jx-4-10 o1

Bai toan 128. Giai bt phuong trinh
Jx+4x —6x—4-10

(xe]R).

Loi gidi 1.
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X +4x-5>0 (x—l)(x2+x+5)20 x>1
Diu ki¢n ban diu {x’ +4x* —6x—4 =10 < | (x—4)(x* +8x+26) 20 S {x =4 S x> 4.
x=4 x>4 x=4

Xéthamsd f(x)=x"+4x" —6x—4; x e(4;+0) tacd f'(x)=3x" +8x—6>0,Vxe (4;+0).
Suy ra ham sé lién tuc, ddng bién trén mién (4; +oo) . Do d6 f(x) > Minf(x) = f(4) =100= 1/f()c) >10.

xe(4;+0)

Véi diéu kién x > 4, bat phuong trinh da cho twong duong véi
VX +4x =5 4201 -4 -10>x* +4x* —6x—4—10

oV +4x-5+2x—4 > x’ +4x* —6x—4

=% +4x—5+4x—16+4\/(x—1)(x2+x+5)(x—4) >x +4x* —6x—4

<:>4x2—2x+17£4\/(x—1)(x—4)(x2+x+5)
2 2
©3(x - Sx+4)+ P+ x4 5 <4V - Sx 4l x5 @35 2_5x+4+1g4\/7x2;“4
X +x+5 X +x+5

: 2
it 2 (120 thuduge 32 +1< 4t o (1-1)(3—1) <0 1< i<l e X0
X +x+5 3 3 X +x+5

S 23++297

x2+x+5ﬁ9(x2—5x+4) {8x2—46x+2920 *= 8
= = =3
X —5x+4<x7+x+5 6x > -1 x<23—\1297
5 8

23++/297 ]
T;+OO .

Két hop diéu kién ta thu duogc tap hop nghiém S = {

Lo gidi 2.
X +4x-5>0 (x=1)(x*+x+5)20 x>1

idu kign ban ddu { x* +4x* —6x -4 10 & 1 (x—4)(x* +8x+26) 2 0 & x4 S x> 4.
x=4 x> 4 x24

Khi do x* +4x” —6x-4 = (x~4)(x* +8x) +26x-4>26.4-4=100 = Vx* +4x* ~6x-4-10>0.
Bét phuong trinh di cho tré thanh
Vx +4x—5+2x—4-102+/x’ +4x° —6x—4-10
oV +ax—5+2Jx—4 >/x +4x° —6x—4
<:>x3+4x—5+4x—16+4\/(x—1)(x2+x+5)(x—4) >x +4x° —6x—4

& dx* =20 +17 <4 (x-1)(x-4)(x> +x+5)

<:>3(x2 —5x+4)+x2+x+5£4\/x2 —5x+4.\/x2 +x+5

Pit Vx? —5x+4 = xP Fx+5=v (u=0;v>0)tacd
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22 22
3u2+v2S4uv<:>(u—v)(3u—v)£0<:>u v .9u v <0
u+v  3u+v

(7 =) (9’ =V ) <0< (6x+1)(8x" —46x+29) 20 <> x>

23+297 ]
T;+oo .

23++/297
8

Két luan nghiém S = {

Nhdn xét.

Bai todn 128 vé hinh thirc ¢é 1é da tré nén quen thuoc, bao g5m ca nhdn xét mau thire luén Iém hon 10, dua
theo diéu kién xac dinh (ban dau). Theo tdc ldp ludn chimg minh mau thirc I6n hon 10 "nhdt cir lwdng tién", khong
nhitng gidm thiéu mot trrong hop, dong thoi ddy ciing la hwéng xir Iy diéu kién xdc dinh mét cach chét ché (luu ¥
bai todn la gidi bat phwong trinh). Véi diéu kién x> 4, 1oi giai 1 trinh bay phiong dn xir Iy bang cdach tim gid tri
nhé nhat cia ham sé (danh cho cac ban sau khi da hoc kién thirc dao ham — tinh don diéu ham sé, chuwong trinh
Gidi tich I6p 11 — 12 THPT); loi gidi 2 c6 hwéng di bang viéc tach nhan tir va danh gia théng thiong, phit hop véi
cdac ban hoc sinh THCS va lop 10 THPT.

Ngodi ra cdc ban c6 thé chitng minh tinh don diéu theo dinh nghia: M >0= f(x) dong bién. Tiy
X=X
theo hoan canh va kha ning ciia ban thin, cdc ban ¢6 thé lwa chon cho minh cdch gidi hop Iy nhat.

Néi dung, cau triic dé thi tuyén sinh Pai hoc va cao dang ciia Bé gido duc hién hanh luén theo phirong cham co
ban, bam sdt chwong trinh sdch gido khoa, theo ding chudn ky nang va khung kién thirc, phit hop, vira sike véi moi
doi twong duw thi d‘éng thoi phai co tinh phan logi thi sinh rét cao. Hoc, tim hiéu, thuc hanh, vn dung va danh gia
cdc kién thire cdp cao hon la mét diéu hét sirc dang quy néu cdc ban cé kha nang, nhung déi khi diéu nay sé lam
chiing ta mat di nhitng tw duy dét phd ding cé !

Bai todn 129. Gidi phuong trinh Vx +5x* ~11x+3 <X’ +x* -3x—6+2Jx-3  (xeR).
Loi gidi.
¥ +5x -11x+3>0
Diéu kién {x’ + x> -3x-6>0
x=3

{x3+5x2 ~11x+320 {(x—3)(x2 +8%)+13x+320
= = S x23

x23 x>3

Bét phuong trinh d cho tuong duong véi
\/)c3 +5x%=11x+3 S\/x3 +x*=3x—6+2Jx-3

X5 1l +3< a0 + 47 —3x—6+4x—12+4\/(x—2)(x2 +3x+3)(x-3)

& 4x* 120 +21<4[(x-2)(x—3) /2 +3x 43

& 3(x* =5x+6)+x7 +3x+3 < 44x’ ~Sx+ 6.4/ +3x+3 [1]

Pt Vx* —5x+6 =a;\x* +3x+3 =b (a>0;6>0)thi [1] tré thanh
a*—b* 9a2—b2<

a+b  3a+b

3a* +b* <4ab < (a—b)(3a—-b)<0 <

1242
4
12++/42

xZ——Z——

SxSg
& (a? =b?)(9a =b7) <0 < (3-8x)(8x* —48x+51) <0 & 8
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12 +/42
—

Két hop diéu kién ta co nghiém x >

Bai todn 130. Gidi bt phuong trinh V4x —8x> +32x-19 >2Vx -’ +x-1-vx-2  (xeR).
Loi gidi.
4% =8x° +32x—-1920  [4x*(x-2)+32x-1920
Diéu kign {x* - x> +x-1>0 & {(x=1)(x* +1)=0 Sx22.
x22 x=2
A 3 2 4x° —4x* +3x-2 4x2(x—1)+3x—2
Nhan xét 2vx” —x" +x—-1—-+x—-2 = = >0Vx>2.
2\/x3—x2+x—1+\/x—2 2\/x3—x2+x—1+\/x—2

Bét phuong trinh d cho tuong duong véi
Vax® —8x7 +32x—19 2 24x* —x’ +x—1 =[x -2
4x' —8x" +32x-1924(x’ —x* +x—1)+x—2—4\/(x—1)(x2 +1)(x-2)

& —4x? +27x-13+4,/(x 1) (x-2) /x> +1<0

<:>5(x2+1)+4\/x2—3x+2.\/x2+1—9(x2 ~3x+2)<0

2 2
o544 /x 23x—i—2_9'x 23x-|—2£0
x +1 x“+1
- x2_3x+2 2 2 2 1
bat 2—1:t(t20)thuduqc 5+44t-97 <0 (1-1)(9+5)20= 121 x* —3x+22x +1<:>x£§.
X+

Vay bat phuong trinh da cho v6 nghiém.

Bai toan 131. Giai bat phuong trinh \/9x3 —6x” —3x—32+/x—1=3x"-3x-2 (x € ]R) .
Loi gidi.

Ox® —6x*-3x-32>0
Didu kién {x>1 o {x o x>2
X

(x=2)(x+1) 20

x=2)(9x% +13x)+23x 3220

Phuong trinh da cho twong duong voi
V9x® —6x* —3x—32 =3x* —3x—2 —/x—1

Wx=3x-2—-+x-120
Ox' —6x* ~3x-32=9(x' ~3x-2)+x=1-6,(x—2)(x* + 2x+1)(x-1)
3Wx=3x-2>+x-1
=
—6x2+23x—13+6(x+1)\/x2—3x+2=0 (*)
Vx?=3x+2 _7 x2=3x+2 _

x+1 T ox+1

Taco (¥) e (x+1) +6(x+1)Vx’ —3x+2-7(x" =3x+2)=0<1+6 0.
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t=1

Vx? =3x+2 L |1+66=712 =0
Bétﬁzt(tZO)quyvé <& t:—l<:>t:1<:>x2+2x+1:x2—3x+2©x:l.
x+1 t>0 7 5
t>0

Déi chiéu diéu kién, két luan phuong trinh di cho v6 nghiém.

Bai todn 132. Gidi bt phuong trinh V4x' —x=12 >vx <14Jx¥ -x-6  (xeR).
Loi giai.
4 —x=12>0 (2x—3)(2x2+3x+4)20 2x>3
Diéu kién < x>1 o qx2l oixzl ox22.
X —x-6>0 (x—2)(x2+2x+3)20 x22
Bét phuong trinh d cho tuong duong véi
4x3—x—12>x3—1+x3—x—6+2\/(x—1)(x2+x+1)(x—2)(x2+2x+3)

& 20 =552 )(x-1)(x* +2x+3)(x-2) (+* +x+1)

= +xz+)c—3—2\/x3 +xz+)c—3.\/x3 —xP=x=-24x-x*—=x-2>0

2
@(\/x3 +)cz+)c—3—\/x3 —xz—x—2) >0<:>\/)c3 +x*+x-3 ¢\/x3—x2 —x—2

SXAX+x-3#x X" —x-2&2x" +2x-120 [1]
Hé thire [1] nghiém dung do x > 2 . Két luan bt phuong trinh di cho ¢6 nghiém x>2.

Bai toan 133. Giai bat phuong trinh \/4)63 —4x* +8x-9 Z\/x3 —2x*+2x-4 +\/)c3 —x +x-1 (XER).
Loi giii,
A —dx? +8x—93>0 | (x=2)(4x" +4x)+16x-920
Pidu ki¢n < x° - 2x" +2x-420 < (x-2)(x*+2)20 Sx22.
¥ —x'+x-120 (x=1)(x* +1)20
Bét phuong trinh d cho tuong duong véi
4’ —4x* +8x—9>x —2x" +2x—4+x" —x° +x—1+2\/(x—2)(x2+2)(x—1)(x2+1)
@20 —xt +5x-422)(x-2) (% +1).(x-1)(x* +2)

<::>3(x3 —x* —i—2x—2)—(x3—2x2 +x—2)22\/x3—2x2 +x—2.\/x3—x2+2x—2 [*]

Pt V' —x% +2x =2 =u;4/x —2x% +x=2 =v (4> 0;v > 0) thi [*] tror thanh

3u* —v? ZZuv@(u—v)(3u+v)20©u2v

c>\/x3 —x*+2x-2 Z\/x3—2x2 +x-2<x"+x>0 [1]

D@ thiy [1] nghiém dung v&i moi x > 2 . Két luan bat phuong trinh ¢6 nghiém S = [2; +oo) .

Bai todn 134. Giai bt phuong trinh 16x° +8x> +15x—43 >3’ ~1+/¥ -8 (xeR).
Lo gidi.
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x>1
Diéu kién < x >2 Sx>2.
16x° +8x* +15x—43>0
Bét phuong trinh d cho tuong duong véi
16x° +82% +15x =432 9(x" —1)+2" =8+6,[(x =) (x* +x+1)(x—2) (x> + 2x+4)

& 63" 